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RE great floods becoming more 
frequent in the Lower Mississippi 
River? In terms of volumes of water 
involved, the answer is no, since the 
fundamental physical causes of these 
floods are substantially unchanging. 
In terms of dollars in losses, the answer 
is yes, since the economic development 
of the areas affected is progressively 
becoming more valuable. The great- 
ness of a flood may be expressed in 
various ways, (1) by the size of the 
areas inundated, (2) by the value of the 
economic losses sustained, (3) by the 
height of the gage readings, and (4) by 
the volume of the waters discharged. 
The records of the United States 
bureaus show that there have been 
notable floods in the years, 1815, 1828, 
1844, 1849, 1850, 1851, 1858, 1859, 
1862, 1865, 1867, 1874, 1882, 1884, 
1890, 1893, 1897, 1903, 1912, 1913, 
1916, 1922 and 1927. Since 1871 
careful and detailed flood records have 
been kept at all strategic flood points in 
the Mississippi Basin. Because of the 
data available, the floods subsequent 
to 1871 have been studied individually 
and collectively. The floods prior to 
1871 are known only in a general way 
through the compilation of data from 
numerous and miscellaneous sources. 
A resume of the general conditions 
which exist in the Mississippi Basin 
gives the setting of flood causation. 


Tue Mississippi River Basin 
The Mississippi Basin comprises 
some 1,250,900 square miles which are 
apportioned among its major divisions 


Basic Factors in Flood Frequency in the ais 


Associate Professor of Geography, Washington University, St. Louis, Missouri 


as follows: Upper Mississippi River 
172,000 or 14 per cent, Missouri 
River 528,850 or 42 per cent, Ohio Riv- 
er 203,900 or 16 per cent, Arkansas 
River 186,000 or 15 per cent, Red Riv- 
er 90,000 or 7 per cent, and Lower 
Mississippi River 70,150 or 6 per cent. 

The Upper Mississippi River is about 
1200 miles in length. It has as its 
important tributaries the Leach Lake, 
Crow Wing, Minnesota, St. Croix, 
Chippewa, Wisconsin, Rock, Illinois, 
Iowa, and Des Moines rivers. The 
headwaters of the rivers which rise in 
northern Wisconsin, upper Michigan, 
and northern Minnesota wind in cir- 
cuitous courses through lakes, swamps} 
and bogs in the timbered morainic 
hills of sand and gravel. These fea- 
tures tend to check rapid run-off and 
as a consequence few floods arise from 
this region. The prairie portions of 
the Upper Mississippi Basin are in 
southern Wisconsin, southern Minne- 
sota, eastern Iowa, and northern 
Illinois. The once vast tree dotted 
grasslands are now productive with 
abundant farm crops, and numerous 
livestock. 

The Missouri River, which is formed 
by the confluence of the Jefferson, 
Madison, and Gallatin rivers, in the 
southwestern part of Montana, flows 
2824 miles in a southeasterly direction 
to join the Mississippi River a few 
miles above St. Louis, Missouri. Its 
principal tributaries are the Milk, 
Marias, Sun, Yellowstone, Grand 
(South Dakota), Cheyenne, White, 
Niobrara, Platte, Kansas, Osage, Grand 
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(Missouri),and Gasconaderivers. The 
few of the rivers which rise on the 
eastern slopes of the Rocky Mountains 
are fed from springs, lakes, and snow 
fields of that region. The major por- 
tion of the Missouri Basin lies in the 
semi-arid Great Plains. Here the 
streams are sluggish, turbid, full of 
shoals and islands, and bordered by 
easily eroded banks of sand and clay. 
On the flood plains fields of irrigated 
crops have replaced the sickly fringe of 
cottonwoods and willows which once 
lined the water courses. On the wide 
gently undulating interstream areas 
ranching prevails with some dry farm- 
ing. The tributaries of the lower 
Missouri Basin drain the western 
portion of the Corn Belt, or the north- 
ern slopes of the Ozarks. The rivers 
of the Corn Belt section in eastern 
Nebraska, eastern Kansas, western 
Iowa, and northern Missouri have 
numerous tributaries which have carved 
the uplands into belts of gently rolling 
hills or flat-topped ridges. The north- 
ern slopes of the Ozarks are maturely 
dissected hills whose steep rocky sides 
favor swift streams, rapid run-off and 
sudden floods. The basin of the Gas- 
conade River is typical. 

The length of the Ohio River from 
Pittsburg, Pennsylvania, to Cairo, 
Illinois, is 965 miles. The headwaters, 
the Allegheny and Monongahela rivers, 
together with the tributaries Licking, 


_ Muskingum, Little Kanawha, Great 


Kanawha, Big Sandy, Kentucky, Cum- 
berland, and Tennessee rivers drain 
the wooded rugged, rocky hills of the 
Appalachian Plateaus. The clearing 
of some of the forests together with the 
steepness and completeness of surface 


_ drainage provide conditions favorable 


for sudden rises in these rivers in 
periods of heavy rains. Other impor- 
tant tributaries to the Ohio River are 
the Scioto, Miami, and Wabash rivers. 
These rivers in western Ohio, Indiana, 
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and eastern Illinois (the eastern Corn 
Belt) are similar to those in the western 
Corn Belt. 

The Arkansas River rises in central 
Colorado, in the Rocky Mountains. 
After passing through the Royal Gorge, 
it emerges on the Great Plains; crosses 
eastern Colorado, southern Kansas, 
northeastern Oklahoma, and central 
Arkansas; and empties into the Missis- 
sippi River in southeastern Arkansas. 
In its 1610 miles, it resembles the 
Missouri River features. Its head- 
waters are clear on a bed of pebbles 
and rock. In the Great Plains section, 
the Cimarron and Canadian tributaries 
add their contribution of mud and 
quick sand to that of the Arkansas. 
The lower Arkansas flows through a 
region rich in agriculture of the planta- 
tion type where cotton and rice pre- 
dominate. The most volume is added 
by the White River which rises in the 
rugged hills of the Ozarks and Boston 
Mountains. 

The Red River is about 800 miles in 
length from its sources in west Texas to 
the Lower Mississippi in Louisiana. 
Its flow through much of its course is 
scanty and precarious, since it is 
dependent solely upon immediate run 
off from rains. In its lower course it 
fares better in a region of more abun- 
dant and regular rainfall. 

The Lower Mississippi River extends 
from the mouth of the Missouri River 
to the passes at the Gulf of Mexico. 
About half of the basin is alluvial flood- 
plain type comprising some 30,000 
square miles. These plains are about 
600 miles in length, but the river 
meanders through a course exceeding 
1100 miles. The surface has a very 
low gradient which combined with the 
oxbow lakes, sloughs, and bayous, and 
with the timbered sections favors very 
slow run-off of precipitation. Prior to 
the building of levees and the organiza- 
tion of drainage districts much of the 
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basin was subject to inundations and as 
a consequence lay idle. Since these 
projects have been completed large 
sections are cultivated and devoted to 
cotton growing. It is this basin that 
suffers most from floods.in the Missis- 
sippi River system. 


OccURRENCE OF SEVERE FLoops 


The comparative severity of floods is 
usually determined by levels reached 
by the various floods on the same gage. 
By way of illustration, the gage at the 
mouth of White River, Arkansas, may 
be selected as typical of readings along 
the Lower Mississippi River. The 
gage is located 391.7 miles below Cairo, 
Illinois, and has its zero at 108.86 feet 
above mean Gulf level. The highest 
annual minimum is 14.20 feet, while 
the majority of such readings are below 
7.00 feet. The flood stage at this sta- 
tionis48.00feet. The years when floods 
attained or exceeded this mark are: 
1862, 48.20; 1882, 48.40; 1883, 48.00; 
1886, 48.20; 1890, 50.40; 1892, 49.27; 
1893, 49.48; 1897, 52.42; 1898, 51.05; 
1899, 48.49; 1903, 53.70; 1904, 49.50; 
1906, 49.80; 1907, 51.90; 1908, 49.50; 
1909, 49.95; 1911, 48.33; 1912, 56.35; 
1918, 55.35; 1916, 56.50; 1917, 51.57; 
1919, 49.38; 1920, 53.10; 1922, 56.85; 
and 1927, 60.25. It is quite apparent 
that there is a tendency toward higher 
and higher readings culminating in the 
record breaking flood of 1927. An 
examination of other Lower Missis- 
sippi River stations reveals similar 
trends. 

Further survey of the flood data 
shows that stations on the major 
tributaries have their record maximum 
in different years, and that even on the 
same tributary stations may have had 
the records set in different years. On 
the Upper Mississippi River, these 
gages recorded their maximum as in- 
dicated; St. Paul, Minnesota, 1881; 
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Winona, Minnesota, 1880; Rock Island, 


ric 


Illinois, 1892; Burlington, Iowa, 1851; 
Nashville, Iowa, 1888; Hannibal, Mis- 
souri, 1903; St. Louis, Missouri, 1844. 
On the Missouri River, the record 
maximum was made at Kansas City, 
Missouri, in 1844, and at St. Charles, 
Missouri, in the same year. On the 
Ohio River, the records were broken at 
Pittsburg, Pennsylvania, 1907; at Cin- 
cinnati, Ohio, 1884; at Louisville, 
Kentucky, 1884; at Evansville, In- 
diana, 1844; at Paducah, Kentucky, 
1913; and at Cairo, Illinois, 1927. On 
the Red River at Shreveport, Louisiana, 
and on the Arkansas River at Little 
Rock records were set in 1927. 

The area of the overflowed land has 
varied during the various great floods 
due to the holding, extension or break- 
ing of the levees. Before 1880 the 
Lower Mississippi River had practically 
free, open, and unrestricted channel 
conditions, so that the areas flooded by 
severe floods were about the same each 
time: 29,790 square miles. Beginning 
in 1880, there has been progressive ex- 
tension, raising, and strengthening of 
levees. By 1916 the river was practi- 
cally canalized from Cairo to the Gulf. 
The effects of this levee building have 
been more pronounced than the figures 
indicate, because the flood marks at 
stations below Cairo, Illinois, have been 
changed to meet the new conditions 
several times since 1896. 

Contemporaneous with the building 
of levees has occurred a genera! shrink- 
age in the area flooded as is indicated: 
1897, 13,580; 1903, 6,820; 1912, 17,605; 
1922, 13,200; and in 1927 when the 
levee system collapsed, estimated 15,- 
000 to 18,000 square miles. The losses 
may be classified as, (1) property 
losses exclusive of crops, (2) crop loss 
and damage, (3) damage to farm 
lands, and (4) losses occasioned through 
enforced suspension of business. The 
estimated losses for 1897 were $15,- 


000,000 for agricultural damage: In 
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$78,000,000; in 1922, $17,087,790; and 
in 1927 about $285,000,000 in losses. 
Such losses even though they be rough 
estimates cause one to ask: How often 
must these losses be borne? 


FREQUENCY OF SEVERE FLoops 


Attempts have been made to reduce 
the question of flood frequency to a 
mathematical basis. One set of cal- 
culations has been prepared for the 
Lower Mississippi River. Selecting 
New Orleans as typical it is illustrated 
by the number of ordinary floods per 
decade from 1871 to 1922, thus: 7, 10, 
9, 6, 7, total 39. The frequency for 
severe floods at the same place and 
period is: 1, 1, 3, 3, 5, total 13. Vicks- 
burg, Mississippi, and Memphis, Ten- 
nessee, show similar series. The ex- 
pectancy or average interval in years 
between ordinary floods has been com- 
puted as 1.33 at New Orleans, 1.30 at 
_ Vicksburg, and 1.87 at Memphis. The 
_ similar expectancy for severe floods at 
the same places is respectively, 4.00, 
3.06, and 5.20. The lack of correlation 
which is noticeable between the ordinary 
and severe floods is due to the fact that 

ordinary floods may be and frequently 
are caused by high waters in a single 
_ tributary, particularly the Ohio River, 
while severe floods are usually the re- 
_ sult of high waters in two or more 
_ tributaries. The fact that the tribu- 
taries do not have high waters at the 
_ same time, except rarely, was shown by 

_ the data above for the years breaking 
records. 
_ The flood frequencies of the major 

tributaries further show the lack of 
- eoincidence of high waters. This is 
shown for ordinary and severe floods 
(latter marked *) as follows: the Ohio 
River at Cairo, 1.383 and *2.08; the 
Upper Mississippi River at St. Louis, 
2.74 and *10.40; the Arkansas River at 
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Red River at Alexandria, 3.80 and 
*38.00. Thus it is evident that the 
chances of high waters occurring at the 
same time on all the major tributaries 
is rare. The last flood, 1927, was the 
nearest approach. Moreover it ap- 
pears that there is a close relation be- 
tween the floods of the Ohio and the 
Lower Mississippi rivers. an 


Causes or FLoops 


Students of the floods assert that the 
Ohio River is by itself capable of 
producing severe floods in the Lower 
Mississippi River. And so another set 
of calculations has been made to de- 
termine the frequency of floods in the 
Ohio River. It appears from a study 
which correlates precipitation data and 
flood occurrence data in this basin that 
there is no evidence of increasing fre- 
quency of floods. It does demonstrate 
that there is a cause and effect relation 
between the precipitation features and 
floods. Thus, there was a rainfall 
deficiency in the Ohio Basin during the 
decade 1870-1880 which would account 
for the lack of floods of any noticeable 
size in that period. In 1881 to 1883 
there was a large excess in rainfall 
which accounts for the great floods of 
those years, culminating in the record 
gage reading of 71.07 in 1884. Then 
followed a period of deficiency with no 
floods. In 1890 there was a local excess 
in the lower Ohio Basin which tallies 
with the flood in that part of the valley. 
Then drought followed, and no floods 
resulted until 1897; then a couple of 
years of heavy rains with corresponding 
floods; a term of dry years to 1906, then 
rains and floods in 1907. Similar 
studies concerning the Upper Missis- 
sippi River and lower Missouri River 
show conclusively that precipitation 
conditions are competent to produce 
the floods, and that the floods are as ir- 
regular in occurrence as precipitation 
conditions are fickle. Hence a review 
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of the general conditions in the Mis- 
sissippi Basin with regard to precipi- 
tation will aid in understanding the 
factors of flood frequency. 

Normally there is scanty precipita- 
tion over the western and northern 
portions of the Mississippi Basin in 
January, February and March. At the 
same time rainy conditions prevail over 
the southern Appalachians. During 
April and May precipitation reaches its 
greatest amount over the West. In 
June two rainy centers appear: one in 
the Lower Mississippi, and the other in 
the lower Missouri basins. In July 
and August, rainfall diminishes in the 
West and becomes uniform over the 
Lower Mississippi Valley. September, 
October, November and December suc- 
cessively approach winter conditions 
with light precipitation over the West, 
and intense heavy downpours over the 
lower valley in December. The char- 
acter of the ground, whether frozen or 
water soaked, has a great deal to do 
with the percentage of run-off from 
these precipitation conditions. 

It has been estimated that about 
twenty-seven per cent of the precipita- 
tion in the Upper Mississippi Basin 
finds its way to the rivers and amounts 
to about 230,130,000,000 cubic yards 
of water. The early summer rains and 
winter scantiness result in a single swell 
reaching its height in June and declin- 
ing to August, with marked low water 
levels to late January when the swell 
begins again. 

In the Missouri Basin about fifteen 
per cent of the rainfall reaches the 
rivers and gives a normal discharge of 
about 131,230,000,000 cubic yards of 
water. The Missouri minimum occurs 
in December and rises to a minor swell 
in May which is followed by a major 
swell in June, after which the river level 
falls rapidly to a December minimum. 

The Ohio Basin receives the most 
abundant and well distributed precipi- 
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tation of all the component basins. 
This with its thirty per cent run-off 
totals about 230,130,000,000 cubic 
yards of water which makes it rank 
first in volume among the tributaries. 
The Ohio River normally because of 
winter rains in the Appalachians, has 
high water in March. Its low stages 
come in October. 

The Mississippi River regimen below 
Cairo is the composite of the combined 
swells of its tributaries. The main 
swell of the Ohio River reaches Cairo 
about the middle of April, having risen 
rapidly. The ebbing of the swell is 
checked by the rising swells from the 
Upper Mississippi and Missouri rivers. 
Hence the swell below Cairo consists of 
one long sweeping rise for six months 
and one long decline of similar length. 
The heavy rains over the Lower Missis- 
sippi Basin at times aggravate the nor- 
mally high waters into flood conditions. 

The Arkansas River discharges about 
fifteen per cent of its precipitation 
amounting to about 74,070,000,000 
cubic yards of water. The Arkansas 
River is low in August and high in May. 
Its swell normally has no effect upon 
the regimen of the Mississippi River. 

The Red River with its annual dis- 
charge of 66,670,000,000 cubic yards of 
water, representing about twenty-two 
per cent of its rainfall, has a range 
similar to the Arkansas with similar 
lack of normal effects. 

It may be noted again that the tim- 
ing of these various swells from the 
major tributaries, considered from the 
standpoint also of their geographic 
location, gives a rhythmical succession 
of increments which normally results in 
harmless high waters. However, nor- 
mal conditions do not always persist. 
In every case the floods can be traced 
to excess discharges from some one or 
more basins. 

The actual discharges of water in a 
few of the great floods 1882, 1908, 1912, 
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1918, 1915-16, 1920 and 1922 according 
_ to calculation each exceeded 159,000,- 
000,000 cubic yards. For example, 
_ the flood of 1882 was made up as 
_ follows: Ohio River, 107,868; Upper 
Mississippi River, 30,693; Lower Mis- 
sissippi River, 68,005; Missouri River 
25,826; and Red River 24,874 making a 
grand total of 272,137 in millions of 
_ cubic yards of water. This flood which 
is rated as an exceptionally severe one is 
typical of the kind produced by a great 
_ discharge from the Ohio River basin. 
- The flood occurred early in 1882. 
During the months of January, Feb- 
ruary and March when the above dis- 
charges occurred, there was an excess 
precipitation over the southern hall of 


| ie issippi Basin, and over the fale Ar- 
kansas and Red basins ranging from 8 

_ to 12 inches excess. 
In 1927 all the rivers south of the 
_ Des Moines River were in excess dis- 
_ charge, with excesses ranging from six 
_ to nine inches in Iowa to twenty-three 
inches in the middle Arkansas Valley. 
%j The nearest approach to such condi- 
tions in the recorded past occurred in 
- 1922 when there were excesses over the 
_ lower Ohio and Mississippi basins in 
? February, with a spreading of excess 
_ conditions to the northward over the 
: lower Missouri and lower Upper Mis- 
sissippi basins by March. The total 
_ discharge of this 1922 flood is estimated 
cubic yards of 
water. The evenness of the distribu- 
tion of excess is shown as follows: Ohio 
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River, 81,115; Upper Mississippi, 
31,410; Lower Mississippi, 52,658; 
Missouri, 39,589; Arkansas, 31,410; 
and Red, 27,962 millions of cubic yards 
of water. 

The flood discharges for the other 
floods listed (in millions of cubic yards) 
are: 1882, 272,137; 1903, 200,786; 1912, 
239,774; 1913, 228,759; 1915-16, 
170,049; 1920, 159,196; 1922, 365,146. 
These figures give some notion of the 
immense volumes of water which pass 
down the Mississippi River at flood 
times. As a measuring stick, the 
normal river flow past St. Louis, 
Missouri, is estimated at 225,000 cubic 
feet per second. It is stated by ob- 
servers at Little Rock, Arkansas, that 
the Arkansas River ran at 813,000 cubic 
feet per second during the 1927 flood. 


CONCLUSIONS 


It may be concluded: 

I. That the basic factors of severe 
floods causation are uncontrollable. 

II. That the frequency of severe 
flood occurrence is a function of precipi- 
tation and varies irregularly as the 
amount and distribution of precipita- 
tion varies. 

III. That the engineering problem is 
to regulate the flow of flood waters and 
prevent the inundation of valuable 
lands. 

IV. Supplementary, that such en- 
gineering works should be designed to 
conserve the features of the rivers 
adapted to waterpower, navigation, 


water supply, and sanitation. 
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Daniel Boone returned 
from one of his hunting and ex- 
ploring expeditions, he was more than 
usually extravagant in his praises of the 
area he had just visited—that reached 
by passing westward through the 
famous Cumberland Gap. Here was a 
land described as rich in growth of all 
those hardwoods which show unusual 
fertility in the soil. The region he had 
seen was a part of the now well-known 
Blue Grass Region—a basin rich in 
agricultural development. But the 
Blue Grass Region, although one of the 
richest, is only a speck in that larger 
area of high fertility and gentle topog- 
raphy which reaches from the Alle- 
ghanies to the Rockies and is for the 
most part contained in the Mississippi 
Valley. 

The Great Mississippi River and 
more than fifty navigable tributaries 
furnish about 14,000 miles of water- 
ways and border or traverse twenty- 
seven states whose combined area is 
1,935,952 square miles (65 per cent of 
U.S.). Of these twenty-seven states, 
seventeen are entirely or very largely 
within the Mississippi Drainage Sys- 
tem. The importance of this great 
inland empire is unappreciated by 
most, only partly recognized by a con- 
siderable number and fully known to 
but few. Here is one of the best farm- 
ing regions of the world, and when it 
was opened to the growth of the cereals 
New England and much of other 
Eastern areas went “down and out.” 
In this area of the Mississippi Valley a 
little over half of the people of the 
United States live. Here is 65 per 
cent of the improved land of the nation. 
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Here is produced about 85 per cent of 
the country’s crop of corn, 65 per cent 
of the wheat, 78 per cent of the oats, 
and almost 50 per cent of the cotton. 
Here also are raised about 65 per cent 
of the horses, 60 per cent of the dairy 
cattle, while 55 per cent of the beef 
cattle, 80 per cent of the hogs and 45 
per cent of the sheep of the nation are 
made ready for the market. Here are 
obtained about 75 per cent of our bitu- 
minous coal, a considerable portion of 
the iron ore, over 50 per cent of the lead 
and over 50 per cent of the zinc. This 
area is also growing rapidly in manu- 
factures and if the lake cities are in- 
cluded now produces almost 50 per 
cent of the country’s manufactured 
articles. of 

TopoGrapHic FEATURES 

Most of this great area which is so 
rich in resources is without striking 
topographic features. It is generally 
level or gently rolling, occasionally 
hilly, but never mountainous. Much 
of it appears as a limitless expanse of 
grove-dotted, gently undulating coun- 
try, here and there trenched by rivers 
and surmounted by low hills; or it 
stretches away as far as the eye can see 
without either of these relief features— 
a grass-covered, farm-dotted, smoothly 
contoured prairie. North of the Mis- 
souri and Ohio Rivers it is glaciated. 
Morainic belts cross it in looped pat- 
tern, and between them are notably 
flat till plains. In that portion covered 
by glacial ice in the last (Wisconsin) 
glacial invasion, lakes, ponds, and un- 
drained hollows in great numbers are 
scattered freely about, stream courses 


i 
A 
14) 
— 
| 
2 
4 
& 
> 
a 


are disorganized, falls and rapids 
abound and alternate with swampy de- 
pressions often of considerable extent. 
Most of the area, however, is well 
drained and well fitted for agriculture. 
This is shown by the great number of 
evenly spaced comfortable houses and 
big barns. 

From north to south almost through 
the center of this area flows the mighty 
Father of Waters. This great stream, 
although at times a devastating curse 
to many inhabitants of the valley, has 
been of great importance in opening up 
the country to settlement and has 
borne many millions of tons of produce 
to market. 

This great valley and its river system 
present a twofold problem. It has 
low-water difficulty as well as a high- 
water peril; it involves keeping navi- 
gable depths in the channel as well as 
keeping navigation off the riparian 
corn and cotton fields; it associates in- 
timately the interests of navigation and 
conservation. It is, then, the problem 
of keeping the system in shape to carry 
river commerce and of controlling its 


disastrous floods. 


River CoMMERCE 


Although the lower river is still im- 
portant as a commercial highway its 
value to the people of the valley was 
much greater in the past. New Or- 


jeans was established in 1718, but for a 


decade before this the river had been 
used as a carrier for furs and for lead 
from the easily worked mines along the 
river in lowa and Wisconsin. By 1740 
there were about 2000 farmers along 
the river in Illinois whose only outlet 
for their produce was the river. It is 
true that the early Western settlers 


- eould send over the mountain to the 


Eastern markets the valuable articles 


_ of little bulk, such as furs, ginseng or 


whiskey, or the livestock which could 

be driven to market. For carrying 

igit, 
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their flour, pork, tallow, leather and 
lumber to market they used keel boats 
and barges. 

The steamboat made its appearance 
on the Ohio River in 1811 and by 1817 
had been improved so that it could 
cope with the currents of the Missis- 
sippi and other interior rivers. With 
further improvements, the steamboat 
became important by 1822 and river 
traffic developed rapidly up to 1846 
when the output of the lead mines 
began to decrease. The lead was be- 
ginning to go east via the Great Lakes 
and Erie Canal because the cost was 
less. The river boats had been having 
great difficulty especially at the rapids 
at Rock Island and at Keokuk, which 
at low-water stages in summer and fall 
were almost impassable and which 
often necessitated the reloading of 
cargoes into barges of light draft which 
were towed over the rapids with horses. 

From 1840 to 1855, in spite of the 
difficulties of the rapids, etc., the boats 
reaped a rich harvest because of the 
large numbers of settlers going into 
Iowa, Wisconsin, and Minnesota. 

The period 1858-1870 is the period 
of railroad competition, at first helping 
river commerce, later destroying it. 

This period also saw the develop- 
ment of a new type of carrier, the grain 
barge, towed by steamboats. These 
were extensively used for about ten 
years, but about 1870 the railroads had 
penetrated the grain growing section, 
and the grain barges soon became 
almost useless. 

Fifty years ago there were 470 
steamboats plying regularly on the 
Mississippi. At the present time, you 
would have a hard time finding forty- 
seven, even if you were to count a few 
government snag and dredge boats to 
make up the total. In the spring a 
few big coal tows descend the stepping 
stones of the Ohio from Pittsburgh to 
Cairo, and then on down the main 
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river to the gulf. Near Vicksburg, 
Memphis and Baton Rouge, a few 
steamboats come and go on local routes 
over the waters. Now and then a lone 
towboat shoving a barge ahead of it 
disturbs the desolation of the Missouri 
(once the only artery to the West), and 
occasionally dwellers near the banks of 
the Arkansas or Red Rivers hear the 
whistle of a laboring stern wheeler as 
she paints their blue skies with a black 
smoke. River commerce of the pres- 
ent time is of relatively slight impor- 
tance and along much of the river is 
largely confined to excursion steamers 
and sand barges. In fact, the channel 
is such that after August 1, a boat of 
six feet draft has great difficulty getting 
up to St. Louis on the lower river and a 
boat drawing but four feet of water can 
only with great difficulty get to St. Paul. 


Reasons For Dec.ineE or RIver 
TRANSPORTATION 

Two generations ago the Mississippi 
and its main tributaries were alive with 
water traffic. Now there is almost 
none. What are the reasons for this 
decline? There are several. The Civil 
War blockade of the lower river by 
the Confederacy, temporarily stopped 
down river traffic and helped the rail- 
roads in their lead over the river boats, 
a lead which was not reversed after the 
war because most of the trade in this 
section naturally moves east and west, 
not north and south, and when once 
started in its natural direction, if even 
by a temporary cause, is not easily 
changed. At the close of the Civil 
War, cheap slave labor to man the 
boats and load and unload them dis- 
appeared. Discriminatory rates by 
the railroads were also a factor, but the 
outstanding cause for the decline of the 
river traffic is that the steamboats 
could not compete with the new carrier, 
the railroad, not only in freight costs 
but also in several other ways. River 
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traffic is limited to a certain natural 
route. Railroads can be built any- 
where. There is no closed season for 
railroads and their traffic is regular 
throughout the year, while the farmer 
who attempted to ship by boat could 
not tell when to have his stock or 
produce at the river bank and the 
yards and storage facilities at the land- 
ings were either not there at all or very 
unsatisfactory. Another factor which 
was important in causing trade to leave 
the boats and go to the railroads was 
the variability of the boat freight rates. 
In one case the rate during high water 
was 25 cents per 100 pounds and the 
low water rate was $2.50 for the same 
distance. 

Also, the difficulties of maintaining 
a channel are great. There were 
recently 43 sand bars below Cairo, each 
with an average length of about 800 
feet. At low river stages these come 
up to within four or five feet of the 
surface. On the tops of them lie dead 
trees, anchored by their matted, up- 
torn roots. These are the bars and 
the snags, which obstruct navigation 
at low water. Because of them, big 
fleets of government snag boats and 
dredges are maintained. There are 
18 high bridges and 25 drawbridges 
between St. Paul and the mouth of 
the Missouri River, which also hinder 
navigation. From New Orleans 110 
miles down to the Eads Jettie at South 
Pass, the river is 100 feet deep, and for 
300 miles up river from New Orleans 
there is sufficient depth for navigation 
at low water, but the remaining 600 miles 
to St. Louis requires constant dredging 
to maintain even an eight-foot channel 
such as has been done for several years. 
The 180 miles from Cairo up to St. 
Louis is one of the worst sections of all. 


DESCRIPTION OF THE MISSISSIPPI 


We have briefly discussed the use 
of the river, let us now see what it is 
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like. The source of the Upper Missis- 
sippi is in north central Minnesota in a 
region which is sprinkled with a multi- 
tude of small lakes, and is close to a 
slight swell of land which separates it 
from the waters of the Hudson Bay. 
These lakes lie in a wilderness of ever- 
green woods and tamarack marshes, of 
low-lying hills and ridges left by the 
northward retreating glacier. From 
a physiographic point of view, the 
river flows through a valley represent- 
ing three types of formation. From 
its source to Minneapolis, the river 
flows through a shallow or “young”’ 
valley. Leaving the small Lake Her- 
nando de Soto through an almost 
indiscernible outlet, its waters flow 
through alternate lakes and marshes 
and over many rapids and falls 
until it plunges over St. Anthony 
into the gorge below. In this course 
of the river, many artificial dams 
have been built, thus adding to 
the storage capacity of the natural 
reservoirs. 

Below Minneapolis is found the 
second part, which extends down the 
river 888 miles of its course to Cairo, 
Illinois. For this part of its length, 
the river flows in a gorge varying from 
one to six and a half miles in width and 
with bluffs rising from 100 to 650 feet 
above the river. These bluffs are not 
continuous like the Palisades of the 
Hudson or like the Niagara River 
Gorge, but stretch along the river on 
either side “like lines of giant senti- 
nels.” This is the part of the river 
noted for its beauty — “ majestic bluffs 
that overlook the river, along through 
this region, charm one with the grace 
and variety of their forms, and the 
soft beauty of their adornment. The 
steep, verdant slope, whose base is at 
the water’s edge, is topped by a lofty 
rampart of broken turreted rocks, 
which are exquisitely rich and mellow 
in color— mainly dark browns and 


dull greens, but splashed with other 
tints.””! 

Below Cairo, the valley is a level 
flood plain 50-100 miles wide, with 
much of this area below water level of 
the river at high stages. Beginning 
as it does but 1500 feet above sea 
level, in the 2555 miles of descent to 
the Gulf, the river can average a fall 
of less than six inches per mile. It 
makes more than half of this descent 
in the 600 miles from its source 
to St. Paul, and for the rest of its 
journey (1950 miles) it falls only three 
or four inches per mile. With a low 
gradient goes a low average velocity; 
nevertheless, the Mississippi River 
carries down and empties into the 
Gulf of Mexico every year about 400 
millions of tons of mud. To transport 
this mud by rail would require 500 
trains of 50 cars each hauling 50 tons 
per car, working every day in the year. 
Thirty-one per cent of the water of the 
Lower Mississippi is contributed by 
the Ohio River, 19 per cent by the 
Upper Mississippi and only 14 per cent 
by the Missouri, but with the 14 per 
cent of water of the latter, comes 60 
per cent of this silt. The Mississippi 
River, a few miles above St. Louis at 
the mouth of the Missouri River, is 
one and one half miles wide, but from 
this junction to the mouth of the Ohio, 
it narrows to about three-quarters of 
a mile in width. This great tributary 
seems to diminish the width of the 
main stream, but as perceptibly in- 
creases its depth and volume and 
alters its character. 


DiFFICULTIES OF DocKING AND 
NAVIGATION 
The Mississippi River, then, is very 
different from one of the type repre- 
sented by the Delaware or Hudson. 
Instead of tides of from five to eight 


'Twain, Mark, “Life on the Mississippi.” 
Harper & Bros. 
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feet which do not seriously interfere 
with docking or navigation, on the 
Mississippi River we have stages vary- 
ing through a range of 54 feet between 
high and low water at Cairo, Illinois, 
and almost as much at many other 
cities. At a point about a mile below 
this city in the extreme southern 
point of Illinois, the Ohio, normally 
about a mile wide, and the Upper 
Mississippi, half a mile wide, flow to- 
gether. The river, especially from this 
junction down, which is really the 
trunk line portion of the system, is 
made up of a series of wide curves, and 
loops which are called oxbows. When 
the narrow strip of land, between the 
upstream and downstream sides, of 
one of these loops ‘s washed away, the 
river takes a sho:t cut and leaves 
a crescent shaped iagoon or bayou. 
“* These cut-offs have had curious effects: 
they have thrown several river towns 
out into the rural districts, and built 
up sand bars and forest in front of 
them. The town of Delta used to be 
three miles below Vicksburg; a recent 
cut-off has radically changed the posi- 
tion and Delta is now two miles above 
Vicksburg.”? In another part of his 
book, Mark Twain states that, “In 
the space of one hundred and seventy- 
six years, the Lower Mississippi has 
shortened itself two hundred and forty- 
two miles.”” Using this as a basis of 


* Twain, Mark, “Life on the Mississippi.” 
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computation, he rather facetiously 
writes: “Any person can see that — 
seven hundred and forty-two years _ 
from now the Lower Mississippi will _ 
be only a mile and three-quarters long, _ 
and Cairo and New Orleans will have _ 
joined their streets together, and be _ 
plodding comfortably along under a 
single mayor and a mutual board of 
aldermen.” So crooked is the river’s | 
course that, although the channel dis- _ 
tance from Cairo to the Gulf is 1200 
miles, the air line distance is only half _ 
as far. Instead of rock as is found 
along the banks of a river like the 
Delaware or Hudson which affords 
good foundations for factories and 
wharves, the Mississippi’s banks, es- 
pecially along the lower part of its 
course, are fine sand, silt or gravel, 
which almost dissolves when it gets 
wet. From St. Louis to Cairo, bed 
rock (within the gorge) averages 50- 
150 feet below water level, while below 
Cairo it is much deeper down. There 
are, therefore, almost no factory sites 
on the water front on the Lower 
Mississippi and wharves are hard to 
build and maintain. The discharge 
of a river like the Delaware or Hudson 
remains relatively constant through 
the year, while that of the Mississippi 
River varies from about 70,000 cubic 
feet per second at low water to 2,300,000 
at high water stages. 

We must keep in mind that the 
material upon which the river is flow- 
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PROFILE oF tHe MISSISSIPPI RIVER BELLE POINT 


ABOUT SO MILES ABOVE NEW ORLEANS. SHOWS 
NATURAL LEVEES AND MOW WATER WOULD POUR 
OUT INTO SWAMPS ACROSS THE OCCUPIED AREAS 


ON THE LEVEE SLOPES IF A BREAK SHOULD OccuR. 
(WERTICAL SCALE EXAGGERATED) 
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ing was carried there by itself or its 
tributaries. Sediments brought by the 
streams from the higher lands were 
deposited and gradually the alluvial 
flood plain was built up. The coarsest 
and heaviest sediments were deposited 
first along the borders of the stream 
and the finer material was carried out 
and deposited farther away. Con- 
tinued deposition of this type following 
repeated overflows causes the land to 
be built up rapidly near the streams 
and slowly in the inter-stream areas so 
that the surface is highest near the 
river and gradually slopes away from 
it (see profile). This accounts for 
much of the poorly drained areas away 
from the river and the early settlement 
along the slopes and natural levees, 
while the back areas were still unoc- 
cupied. The material of the natural 
levees being unconsolidated is very 


easily eroded. 


Dancer Causep By CHANGES IN 
THE CHANNEL 


On every one of the many turns and 
bends throughout the whole 1200 
miles, the river is constantly under- 
Bo and wearing away the outer 
bank of the channel in much the same 
way as the outer rail of a curve on a 
railroad is worn rapidly and must soon 
be replaced. The fine-grained, loose 
_ A character of the soil, greatly facilitates 
Pi the undermining action, especially 
_ during the irresistible rush of flood 
waters. 

This habit of eating away its banks 
is perhaps the worst thing which can 
be charged against the Lower Missis- 

J spi and presents one of the most 
serious problems in the whole question 
of control. Needless to say, the un- 
a ceasing changing of the course is 

_ vitally important to the plantation 
owner, who sees his fertile land steadily 
vanishing, often at the rate of 400 or 
_ more feet a year along his entire water 
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front. It is still more important to the 
towns and shipping points located 
along the river. New Orleans is the 
only big city located directly on the 
river flat, and, fortunately for the city, 
it is at a place where the river’s course 
is now comparatively straight. Other 
cities, like Memphis, Vicksburg and 
Natchez, are located on the high bluffs 
where the river swings close against 
the eastern side of its valley. These 
latter towns have secured immunity 
from floods, but even simple changes 
in the channel would deprive them 
completely of their water fronts and 
strike fatal blows at their prosperity. 


Even the present extent of the river 
traffic demands that there shall be more or 
less villages directly along the river and 
steamboat landings at various points, but 
every one of these places enjoys only a 
temporary existence. Since the river cur- 
rent hugs close along the outer side of every 
curve in its course, it follows that the deep- 
est water, and hence, the main channel, 
also lies near the outer bank. The natural 
result is that all steamboat landings and all 
important shipping points must be located 
on the outer banks of curves, as is found to 
be the case all along the river. The 
difficulty which lies therein is obvious 
enough, for with rapid undermining of the 
outer bank of all bends, the river is always 
tending to destroy the water front of every 
place so situated. The history of the 
landings below Cairo shows that practical- 
ly every one of them has been driven back 
before the advancing river at the rate of 
100 to 150 feet per year for the last quarter 
of a century.’ 


Much money and time have been 
spent on attempts to keep the river 
navigable. Trees and snags are re- 
moved; loose, slipping banks are 
protected by revetments of willow, 
boards or other material; and wing 
dams are built in order to narrow the 

*Tower, W. S., “The Mississippi River 
Problem”; Bulletin of the Philadelphia Geo- 
graphical Society, Vol. 6, 1908, p. 87. 
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channel and cause greater depth in the 
Ohio and Upper Mississippi. ‘These 
have proven only partially successful. 
There are many who believe that the 
Mississippi River will again become a 
great highway of commerce and argue 
for a 14-foot channel from Chicago via 
the Illinois River and the great river 
to the Gulf. A barge line was started 
in the summer of 1927 on the Missis- 
sippi above St. Louis. It will be some 
time before we can predict success or 
failure for this and other traffic pro- 
grams planned to renew transportation 
on the river and its tributaries. 
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FLoop ContTrROL 


The second great problem of vital 
interest to those living on the flood 
plains of the Mississippi and _ its 
tributaries is that of flood control. 
The great flood of 1927 —the most 
distinctive of all — was one of some 
fifteen very serious floods that have 
occurred in about 50 years. Fernando 
de Soto’s party found the river at 
flood, and many seasons of high water 
have been known since, notably those 
of 1785 and 1844. Although the 
people who live in the valley of the 


we 
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Mississippi have many valuable re- 
sources, they also have a continental 
climate, usually changeable, but some- 
times very erratic. Untimely rains, 
combined with melting snows or a 
long period of wet weather, followed 
by heavy rains over much of the valley, 
cause high water in the flood plain areas. 

It should be emphasized that the 
area affected by floods is only a small 
part of the Mississippi Valley (shown 
by accompanying map). It is advo- 
cated by many that parts of the area so 
often submerged and so sparsely pop- 
ulated should be abandoned and all 
efforts be combined on attempts to 
protect the more populous and pros- 
perous areas. If loss of life can be 
prevented, this would seem logical, for 
there is no more reason to ask the 
Government to protect an area subject 
to overflow and whose owner takes a 
chance than to ask that same Govern- 
ment to protect from drought or frost. 
However, the Mississippi is the great 
drainage artery of the Mississippi 
Valley and as such must ever be of 
great interest to the inhabitants of 
most of the area between the Alleghany 


and Rocky Mountains. 


The see ement of Our Mid-West Waterways bind 


N the past three years I have ad- 

dressed many in support of further 
development of our inland waterways. 
In fact the Secretary of Commerce is 
enjoined by the organic act creating 
that office to foster and promote the 
development of transportation. It is 
a subject that can interest only the 
serious-minded, for any contribution to 
public thought must be by economic 
reasoning, not by oratory. 

I am concerned with this improve- 
ment because it will contribute to the 


By Hon. Hersert Hoover! 
Secretary of Commerce 


been one which bears directly upon the 
development and control of our great 
rivers—that is, the Mississippi Flood. 
Sad and heartrending as it has been 
in its human aspects, severe and dis- 
couraging as have been the economic 
losses, it at least serves to bring home 
to the American people the increasing 
dangers to a growing population which 
lurk in our great streams if they be not 
adequately controlled. 

I had the honor to be chosen by 
President Coolidge to organize and 
direct the relief activities which were 


wealth and economic progress of every 
section of the Union. It will con- 
tribute to the unity of the nation. It 
is of concern to every one of our mil- 
lions of farms and homes. The Mis- 
sissippi Valley Association, represent- 
ing all parts of the Mid-West, has been 
long devoted to the promotion of flood 
control and inland waterways; it has a 
record of great accomplishment. But 
the work is far from complete, and that 
work and mine requires that we should 
formulate and support plans not only 
for tomorrow but with vision of the 
distant future, for the day is here when 
we must look to the welfare of not 
alone 115,000,000 Americans of our 
generation, but we have a responsi- 
bility toward the 150,000,000 Ameri- 
cans who will be living in our children’s 
time. 


supported so generously by our Gov- 
ernment and the people at large 
through the Red Cross. No man 
could occupy that responsibility and 
have witnessed its scenes without being 
deeply moved to the human necessity 
of immediate and final prevention of its 
ever recurring again. 

I have little need to dwell upon the 
causes of the great flood and its de- 
struction. But there is an aspect of 
the flood that has perhaps not been 
sufficiently emphasized. The destruc- 
tivity of this flood was partly due to the 
rapidly increasing settlement of the 
flood area. This increase will con- 
tinue, and such dangers to our country 
will increase as years go on unless we 
establish adequate controls. The great 
delta of the Mississippi River, which in 
reality extends from Cairo to the Gulf, 
has been for untold centuries the spill- 
way for our interior rivers. They 
spread their annual floods over these 
richest of alluvial lands for a thousand 
miles long and from 20 to 150 miles 
wide. With the pressure of popula- 
tion, our people have, more especially __ 


Mississippi FLoop ContTROL 


The most important event in our 
national life during the past year has 


1An address before the Mississippi Valley 
Association, St. Louis, Missouri, Monday eve- 
ning, November 14, 1927. 

Seldom do we reprint addresses in The Annals. 
But this address is too good to miss.—C. L. K. 
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in the past quarter of a century, in- 
vaded the flood region. With courage 
and resolution they have overcome the 
swamp and forest, they have converted 
it into homes and productive farms. 
And in so doing, they have of necessity 
crowded out the annual floods with 
peace until finally they have forced the 
river in flood time to confine itself to its 
own channel. 

I need not recount to you that, with 
the unprecedented volume of water of 
this year, these barriers crumpled up 
and the river spread itself again over 
its old flood area. Some 750,000 of our 
people were compelled to flee their 
homes in jeopardy of their lives. Dam- 
age to their farms and villages amounted 
to hundreds of millions. 

Such a flood 25 years ago would have 
wrought far less destruction simply be- 
cause there were fewer people and less 
property in its track. If we look into 
the future but a quarter of a century, 
we can envisage even far greater dan- 
gers than those past. We may not 
have so great a flood again for many 
years to come. But the richness of 
these soils and the pressure of our grow- 
ing people will some day see 5 or 10 
million of them settled under these 
levees. No one can contemplate these 
millions of our fellow citizens living in 
such jeopardy without adequate and 


final protection. 


I believe the whole of the United 
States is unanimous in that we must 
undertake such engineering works as 
will give security—not only now but 
for the future. Our people have ar- 
rived at this conclusion because of their 
warm sympathy for the welfare of their 
fellow citizens. But, viewed from the 
more narrow point of view, the de- 
struction of property is the loss of the 
entire nation—it is not solely the loss 
of the individual sufferers. The loss of 


several millions of acres of crops in this 


flood deprived the American people of 


just that much goods which they might 
have otherwise consumed or exported, 
and again every worker and every 
farmer in our country to some degree 
was a loser through the decreased buy- 
ing power of flood sufferers themselves. 
Every investor in railways and indus- 
try of the South lost something. 

Our able engineering staff under the 
leadership of General Jadwin will in a 
few weeks have consummated their 
plans by which these floods can be 
controlled. And it devolves upon my 
colleague, Secretary Davis, to present 
them to Congress as the basis for legis- 
lation. 

I am confident of the outcome that 
we shall as a nation within the next 
few months have taken such action as 
will not only give assurance of safety to 
the whole of our fellow citizens in the 
flood territory, but that will give such 
security as will guarantee the continued 
development of this great region. 


INLAND WATERWAYS 


But, in our necessity to remake and 
energetically construct such flood con- 
trol works as will guarantee protection 
against these calamities, we must not 
be diverted from our march to the im- 
provement of our inland waterways. 
That is as important to the suffering 
flood states as it is to our people else- 
where. Indeed, we have made great 
progress in the past year in this great 
improvement of our national estate, 
both in actual construction and in ad- 
vancement of public support. 

It is perhaps unnecessary to recount 
that every great national development 
in transportation must pass through 
many stages. There must be a situa- 
tion to be remedied, there must be 
compelling cause for action; there must 
be a determination of the remedies that 
are available; there must be a definite 
plan conceived; the works must be con- 
structed; and finally they must be used. 
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TuHE SitvATION TO REMEDY 


The urgency of the situation to be 
remedied, to a large degree, grows from 
the economic shifts due to the war 
which have brought a new setting to all 
our mid-Continent. The necessarily 
large advance in our railroad rates as a 
result of higher wages and cost of mate- 
rials since the war serves to set a row 
of tollgates around the Middle West. 
There is thus a charge, new with the 
war, against all goods coming into the 
Mid-West and all goods going out. It 
is not as if all parts of the country and 
all parts of the world had been placed 
under a similar tax, for that is not the 
case. 

You will find that ocean rates have 
returned to a prewar basis—and thus 
the folks of seaboard countries do not 
pay these additional tolls to and from 
market, and therefore they have today 
a greatly increased competitive advan- 
tage over their fellows in the interior. 
This, together with the completion of 
the Panama Canal, the full effect of 
which was not evident until after the 
war, all combine to distort the eco- 
nomic setting of this whole Mid-West. 

Mid-West agriculture and Mid-West 
industry have been placed in a new 
relationship to different parts of our 
country and to the world markets as 
a whole. If we would restore these 
former relationships, we must find 
fundamentally cheaper transportation 
for our grain and bulk commodities 
which we export and the raw materials 
which we import into the Mid-West. 

I can possibly make this problem of 
economic shifts more clear by example: 
a great part of the agriculture which 
competes with our farmers lies to a 
considerable degree in Argentina, Aus- 
tralia, Eastern Europe and India. 
Those agricultural areas are all nearer 
to seaboard and their ocean rates to the 
common markets remain the same as 
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prewar, while our rail rates to — 
on wheat, for instance, have increased 
about 8 to 18 cents per bushel. There- 
fore foreign farmers reach European 
markets at a less cost in proportion to 
prewar than can our Mid-West Ameri- 
can farmer. In actual figures, the 
competing farmers from the Argentine, 
for instance, have felt an increase in 
rates of only 2 cents per bushel. 

I believe there is general agreement 
that the cost of transportation is a de- 
duction from the price the farmer re- 
ceives at the world’s markets—and 
besides that the price at which he 
realizes his surplus in foreign and sea- 
board markets makes the price of his 
whole product at home, so that the 
effect of increased transportation rates 
to these markets is far greater than the 
bare amount as applied to exports only. 
It is an enormous sum when applied to 
our crops and is one of the contributing 
causes of the farmer’s postwar diffi- 
culties. It is not all the farm problem, 
but it is a substantial part. 

While the Panama Canal has carried 
great benefits to our people, we cannot 
ignore the fact that it has also con- 
tributed to distort the competitive 
relationships of the Mid-West and our 
seaboard business and industry. It 
has drawn the East and West seaboards 
much closer together by greatly de- 
creasing transportation costs and there- 
fore tends to draw an area of Pacific’s 
business formerly enjoyed by the Mid- 
West toward the Atlantic States. We 
can roughly visualize the combined 
effect of the canal and higher rail rates 
if we set up a new measuring unit in the 
shape of the number of cents which it 
takes to carry a ton of staple goods at 
present rates. Using that measuring 
rod and taking the cheapest routes, we 
find that before the war New York was 
1904 cents away from San Francisco, 
while now it is only 1680 cents away. 
But a given Mid-West point, which 
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was 2600 cents away from the Pacific 
Coast before the war, is today 3114 
cents away. In effect this Mid-West 
point has moved 514 cents away from 
the Pacific Coast while New York has 
moved 224 cents closer to the Pacific 
Coast. A similar calculation will show 
that in the same period this Mid-West 
point has moved 694 cents away from 
the markets of the Atlantic seaboard 
and South America. 

All this causes certain types of Mid- 
West business to migrate to seaboard. 
It steadily tends to establish manu- 
facture nearer to seaboard and farther 
from the heart of agriculture, to the 
mutual disadvantage of both. It like- 
wise has a tendency to limit the area of 
Mid-West wholesale distribution. In- 
dividual merchants and manufacturers 
in the interior can give you many in- 
stances of it all. 

From all this serious shift in eco- 
nomic currents in its effect on agricul- 
ture and upon business we surely have 
something worthy of our best effort in 
remedy. And remedy lies as I have 
said in finding cheaper transportation 
in bulk products of agriculture and in 
raw materials. 


Tue RemMeEpy 


With the higher cost of labor and 
materials, we cannot expect any con- 
sequential reduction in our railroad 
rates without ruin to that vital circulat- 
ing system. Our railways have reached 
the highest efficiency in their history, 
and we must maintain them in that 
condition. We cannot close the Pan- 
ama Canal. Nor can we raise Atlantic 
Ocean and other sea rates, because the 
standards of living in the rest of the 
world, unlike our own, have not in- 
creased over prewar, and therefore the 
cost of operating foreign overseas 
shipping is not far from a prewar basis. 

In any examination of our country 
for remedy, we have naturally turned 
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to a consideration of the magnificent 
natural waterways which Frovidence 
has blessed us with. It is therefore our 
conception that we should deepen our 
rivers to permit modern barge trans- 
portation, deepen the outlet to the 
Great Lakes to permit ocean-going 
shipping, and to connect them all to- 
gether into a definite transportation 


system. 
Tue PLAN 


Your Association has for — years 
steadily fostered and forw arded the 
development of inland waterways. 
But the national mind perhaps, until in 
the past two or three years, has con- 
ceived waterways development as local 
projects of some immediate near by im- 
provement, instead of in the wide 
vision of a comprehensive system of 
12,000 miles of connected inland water 
transportation reaching from the Gulf 
to the Northern frontiers and from the 
Lakes to the Atlantic Ocean. 

The plan can be simply stated: 

It is to deepen the 9000 miles of the 
Mississippi and its tributaries to mini- 
mum depths of 6 to 9 feet so as to per- 
mit modern barge service—that is, the 
Mississippi system. 

The construction of the St. Lawrence 
shipway from the Lakes to the Atlantic, 
thus opening every lake port to the 
vessels of the world over 3000 miles of 
deep waterways—the Great Lakes 
system. 

There are other important waterway 
improvements of less size which bear 
directly and indirectly upon the Mid- 
West. The stabilization of lake levels 
and deepening of the channels so as to 
permit full ship loading within the 
Lakes, the intracoastal waterways and 
the continuous development of our 
harbors are all works which must go 
forward some time but are not our par- 
ticular subject tonight. 

During the last year we have made 
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great steps in progress of these plans 
and in the consummation of some of 
them. Congress has authorized the re- 
maining unfinished links in the Mis- 
sissippi system. It has increased ap- 
propriations available to $20,000,000 
per year for their execution. If these 
appropriations continue we should see 
the improved Upper Ohio linked with 
the Lower Mississippi in another two 
years. We should see the Missouri 
steadily deepened to Kansas City and 
as far above as traffic warrants. 
Already barge navigation has begun 
upon the Upper Mississippi to St. Paul 
and Minneapolis. I am in hopes that 
in not more than five years we shall see 
Chicago connected to the Mississippi 
and thereby with the Gulf by a nine- 
foot channel. By these works and the 
gradual improvement of channels up 
the other tributaries as traffic warrants, 
we shall at last replace a series of dis- 
connected segments of river improve- 
ments into a great transportation 
system. 

Curiously enough, I find that some 
of the press in outlying parts of the 
country still have the lingering notion 
that we are trying to restore the ro- 
mantic steamboatin’ days with gay 
river steamers whistling down the 
reaches, with possible Mark Twains 
aboard. I am not adverse to romance 
when it can be had without cost to the 
taxpayers. What we are trying to do 
lacks that color, but carries much more 
freight. What we want is to deepen 
our streams so that they become un- 
failing channels for flocks of steel 
barges, shepherded by puffing tugs. It 
lacks splendor and the glorious adven- 
ture of the olden days, but each flock 
will carry at a single trip from 4000 to 
16,000 tons—more than say fifty old- 
fashioned packet boats or more than 
five modern freight trains. It is no 
doubt the drab toil of modern com- 
merce, but in this bulk and in this 


mobility of units which can be sent to 
different destinations do} we realize 
modern river transportation and mod- 
ern mass handling of commodities on 
our inland water. 

Two years ago I was able to promise 
that this traffic and these benefits 
would flow as soon as we had connected 
up the segments of this great Missis- 
sippi system. But in so short a time 
as two years the demands upon even 
the disconnected segments have grown 
beyond the capacity of our equipment 
and already we begin to see a complete 
confirmation of our assurances. Last 
year over 10,000,000 tons of commodi- 
ties moved on the Lower Mississippi 
and nearly 20,000,000 tons upon the 
Ohio. The present gap in the connec- 
tion of these great segments is just as if 
a stretch of narrow gauge line were in- 
troduced into the New York Central 
main line. 

Recent delegations of shippers to 
Washington showed that there are hun- 
dreds of thousands of tons more unable 
to move because of insufficient equip- 
ment on the river—and we must bear in 
mind that we have not yet felt the 
effect of the fully developed system for 
such great centers as Kansas City, Chi- 
cago, Pittsburgh, Cincinnati, and Louis- 
ville and their hinterlands are not yet 
connected either with each other or 
with St. Louis, Memphis and New 
Orleans. 

This should settle once and for all the 
contention of our critics that there was 
no demand in goods to be moved upon 
the rivers. 

A component part of our inland sys- 
tem is the Great Lakes. In them we 
have the mightiest inland waterway 
given to any continent. They bore 
last year over 115,000,000 tons of 
traffic. 

But the full influence of the Great 
Lakes system in remedy to the eco- 
nomic difficulties of the Mid-West is 
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dependent on the deepening of the 
channel of the St. Lawrence River to 
permit deep-sea shipping from the 
Great Lakes into every port of the 
world. The consummation of such an 
undertaking would represent the final 
step in 150 years of battle for the re- 
moval of barriers in this great water- 
way to the Mid-West. It would give 
an effective outlet for eighteen of our 
states to the North Atlantic. 

The Joint Board of Engineers have 
submitted to their two governments 
their report upon this work. Their 
conclusions were that this route is the 
most beneficial and efficient one, by 
large margins the cheapest to build and 
operate. In accord with the compel- 
ling interpretation of the facts, our 
American Commission, of which I have 
the honor to be chairman, has recom- 
mended that its construction be under- 
taken. 

Some months ago we requested the 
Canadian Government to enter these 
negotiations. However intricate the 
questions may be which are involved in 
these international relations, I am con- 
fident that they can be solved upon the 
ample foundations of broad mutual 
interest and good-will which have sig- 
nalled our two nations since our birth. 
We have for a century codperated with 
each other in constant improvement of 
this great highway. It has been part 
of our joint endeavor in the develop- 
ment of the new civilization on this 
Continent. This final step is a task 
worthy of the strength and purpose of 
the two sister countries who have in 
two centuries already overcome count- 


_ less obstacles in implanting the most 


helpful civilization of history. 
Tue Opposition TO WatreRWAY 
VELOPMENT 


You will find three main schools of 
opponents of the vigorous development 
of our water transportation—first, 
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those who doubt that it will yield the 
economic benefits which we assert; sec- 
ond, those who feel that it implies 
undue burdens upon our taxpayers; 
and, third, those who fear that these 
developments might injure our mag- 
nificent railway system. 

The question is whether anyone of all 
of these projects are justified. We are 
no longer on theoretical grounds when 
we assert that Mid-West transporta- 
tion of bulk materials will be cheap- 
ened by these means. We have the 
actual beginning of experience. Dur- 
ing the past year we have seen the 
Government barge line operating suc- 
cessfully upon the St. Louis-New Or- 
leans segment with a rate down river on 
wheat about 8 cents a bushel less than 
by rail, and a rate up river on imported 
commodities of as much as 10 cents per 
hundred pounds less than by rail. Dur- 
ing the past few months we have seen 
the barge line extended to St. Paul and 
Minneapolis, 12 cents per bushel lower 
by water than by rail, and we have seen 
the up river rates on coffee and sugar 16 
cents per hundred pounds less than by 
rail. 

While we can point to these benefits, 
we shall not come into full realization of 
these services even on the Lower or 
Upper Mississippi until we have com- 
pleted the other segments of the system. 
It is only then that we shall have 
diversified our traffic, established re- 
serves of equipment, felt the benefits of 
private enterprise, which will give us 
the full values of cheaper transporta- 
tion costs. 

I believe that the statement often 
made that, by the modernization of the 
Mississippi and the Great Lakes sys- 
tems of waterways, we shall decrease the 
freight on grain to the world markets 
by 10 cents a bushel is not far wrong. 
And by so doing, we should increase 
the price of all grain to the farmer 
by 10 cents per bushel, and this 10 
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cents is the profit end of the price. One 
single year of such increase to our Mid- 
West farmers would more than equal 
the entire capital outlay which we pro- 
pose. I doubt if since the days when 
we transformed transportation from 
the wagon to the railroad have we seen 
so positive an opportunity to assist the 
prosperity of our people. 

As to those who complain of the 
capital cost upon our taxpayers, it may 
be recalled that no great engineering 
projects can be consummated in a year. 
The completion of these projects are 
spread over from two to ten years, even 
if they were all authorized tomorrow. 
I dare say the whole of our water trans- 
portation projects I have mentioned 
could be accomplished with an increase 
in our present annual expenditure upon 
rivers and harbors of 20 millions a year. 
That a nation with an annual income of 
90 billions can undertake to spend a 
tenth of one per cent of its national in- 
come in such works requires little argu- 
ment. Upon this point we can do no 
better than quote the most successful 
statesman in economy in our national 
history—President Coolidge—who in 
his last message to Congress said, in 
referring to these very projects: “ Ex- 
penditure of this character is compati- 
ble with economy. It is in the nature 
of capital investment.” 

Another criticism to which I have 
given great consideration is that the 
opening of these great waterways would 
endanger the stability of our railway 
system. Taking the country as a 
whole, the railways must ever bear the 
major burden of our goods traffic. And 
there are many classes of goods which 
will always go by rail even parallel with 
the waterways. And here is an old 
saying that is true: ““ New transporta- 
tion facilities create business.” It is 
well proved by our new highways. 

At one time in our history we prac- 
tically abandoned the highways and 


waterways for the railways. The in- 
vention of the gas engine has restored 
our highways and multiplied their 
traffic ten thousandfold. Yet the total 
volume of passengers and goods on our 
railways has increased threefold in 25 
years; the next quarter of a century 
promises even a larger addition to our 
population than the last 25 years. The 
railways must provide for the major 
burden of this increase, and I believe 
most railway operators agree that our 
railways can well be supplemented in 
their provision for this increased traffic 
by fully developed waterways. I have 
no fear for their prosperity. 


NATIONAL ORGANIZATION 


There must lie before us constantly 
the necessity to so organize these proj- 
ects as to accomplish them with rigid 
economy and high efficiency. I am 
convinced that we have come into an 
entirely new era in the development of 
our water resources and therefore we 
should give thought to the whole basis 
of our governmental organization which 
bears upon control and execution of 
these developments, if we would have 
economic and efficient execution; if we 
would confine ourselves in rotation to 
the works most urgently needed; and if 
we would do justice by private enter- 
prise and our taxpayers. One of our 
difficulties in the past has been to 
secure well-thought-out plans and poli- 
cies in the development of our multi- 
tude of different water resources. And 
even when plans have been adopted we 
have incurred unpardonable wastes of 
money through lack of continuity in 
action. We need public understanding 
that appropriations for these projects 
must go through to completion or that 
they should not be undertaken. 

Another of our problems requiring 
immediate consideration is the increase 
of equipment upon the river. We need 
to develop this question in such fashion 
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that it shall ultimately be taken over by 
private enterprise because in the long 
run it is through private competition 
only that we will have efficient use of 
the waterways. The Government un- 
dertook to pioneer the equipment for a 
modernized river through the barge 
line. The pioneering stage is not over 
and may not be over for some time. 
We must devise ways and means of 
larger equipment and devise the pro- 
gram for its ultimate taking over by 
private enterprise. 

A further problem presents itself in 
that modern investment and our in- 
crease of population have introduced 
many new and complex factors into the 
planning and construction of some of 
these water improvements. So long as 
we are concerned solely with improving 
navigation upon our streams, the or- 
ganization and administrative problems 
are comparatively simple. It is a 
function assigned to the Federal Gov- 
ernment and administered by one Fed- 
eral agency—the Corps of Engineers. 
But today on many of our streams we 
have other problems besides naviga- 
tion. There is flood control, reclama- 
tion and irrigation which will loom even 
more largely 20 or 30 years hence when 
we shall want more land. We have 
problems .of water distribution and 
water rights and domestic water. Be- 
yond this, private agencies are engaged 
in electrical power development under 
government permit. 

The most casual study of this subject 
will show that every different river in 
the United States has possibilities of 
development in from one to five of 
these particulars. Often enough these 
different interests conflict. The unit of 
development must be a drainage basin 
if we are to secure the full values from 
these our noblest resources. 

Now if you will study our Federal 
and State governmental agencies that 
have authority in these questions, you 


will find a most appalling lack of co- 
ordinated action. In our Federal Gov- 
ernment relations to these problems of 
navigation, flood control, power, domes- 
tic water, reclamation and irrigation 
lie in four separate agencies of the Gov- 
ernment. You will find that within 
our State governments we deal with 
these questions by from two to five 
different agencies. You will find also 
that county and district organizations 
—many of them—have authority on 
these questions. 

Beyond this you will find that often 
enough from two to twenty states are 
interested in a single drainage. In 
other words, I have found it possible to 
compute that as many as thirty dif- 
ferent independent governmental agen- 
cies may be interested in the develop- 
ment of a single drainage. 

There is at times bitter conflict be- 
tween these agencies, and between 
states. I could take much of your 
time illustrating the friction which has 
grown up—the litigation which fills the 
courts and the conversion of these tech- 
nical problems into politics with all of 
its inability to solve what are funda- 
mentally engineering questions. We 
have in many cases abandoned the 
pouring of cement in order to pour out 
our emotions. 

I need cite no greater instances than 
the Colorado River, the Chicago drain- 
age diversion and even the Mississippi 
Flood, because the sacrifice of flood 
control to reclamation has been one of 
the contributory causes of that disaster. 

I am not one of those who believe 
that we should ruthlessly uproot insti- 
tutions, services and relations between 
our states and the Federal Government 
in order that we may attain a paper 
perfection in plans of organization. 
What we really need is that we should 
build within these agencies the neces- 
sary links of codrdination in such man- 
ner as will maintain both our local 
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government and national responsibility 
yet secure the codrdinated development 
of each drainage. 

Two years ago I made a tentative 
suggestion upon which every event 
since that time has brought further 
confirmation as to its necessity. That 
was that we should create separately 
upon a half dozen of our great drain- 
ages, where multiple problems occur, 
advisory commissions on which not 
only the various branches of our Fed- 
eral Government should be represented, 
but that the time has come when the 
State governments concerned should be 
represented and where necessary local 
authorities should also have a voice; 
that it should be the duty of these ad- 
visory commissions to determine broad 
policies upon which the development 
should take place, that they should 
develop plans by which the different 
agencies of navigation, flood control, 
power, reclamation and irrigation and 
domestic water should proceed; that 
they should determine the economic 
urgency of the different segments of 
such plans. We have already in the 
Mississippi and St. Lawrence Commis- 
sions a start upon this basis of organi- 
zation the former having to do with 
flood control alone. 

I am not proposing any additional 
engineering staff. The material al- 
ready collected and the large number of 
surveys ordered by the last session of 
Congress are a long stride toward the 
full provision of technical data. I do 
not propose that the new commissions 
should have any administrative author- 
ity—their only task should be to 
present the plans they formulate to 
Congress, to the states and to the pub- 
lic at large. Once our legislative bodies 
have taken action, then the task of 
construction and operation should be 
left to responsible departmental agen- 
cies or private enterprise and not to 
boards or commissions. 
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These administrative suggestions are 
not proposals for centralization of gov- 
ernment but decentralization; they are 
not proposals to displace the authority 
of Congress, but to assist an already 
overworked body; they are not pro- 
posals of more than trivial expense, but 
safeguarding from the waste of hun- 
dreds of millions in ill-planned develop- 
ment and loss of our full water re- 
sources. 

CONCLUSIONS 

I have stated on another occasion 
that the consummation of these benef- 
icent projects are the greatest engi- 
neering undertakings of our history. 
They are more than that—they are 
undertakings worthy of the effort of 
mighty nations. There is nothing that 
so lifts the spirit, the ideals and the 
faith of a people as confidence in their 
ability at great undertakings and the 
proof of this ability through fine 
achievement. It is the sort of display 
of national might and greatness which 
advanced courage of men. There is 
nothing that should so appeal to the 
imagination of our people as the redis- 
covery of the resources of our continent 
through the application of the great 
tools science has given us. It is a sore 
need of the vast inland empire whose 
populations have a right to every con- 
tribution that can be made to their wel- 
fare and their prosperity. In the dis- 
tribution of recovery from the war, our 
industrial sections have been more for- 
tunate than the agricultural sections 
and their situation needs be met with 
no narrow spirit. 

The development of our waterways 
will enlarge the wealth and income of 
all our people, will make for better 
homes and happier lives. It will fur- 
ther consummate that fine promise in 
the Constitution “to create a more 
perfect Union.” 

And, finally, I may again recall a 
statement of President Washington in 
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recounting one of his pioneering jour- 
neys to this same Mid-West. He said 
this: “Prompted by these actual ob- 
servations, I could not help taking a 
more contemplative and extensive view 
of the vast inland navigation of these 
United States, and could not but be 
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importance of it, and with the goodness 
of that Providence, which has dealt her 
favors to us with so profuse a hand. 
Would to God we may have the wisdom 
to improve them.” 

If we in our generation have so great 


a vision as the Father of Our Country 
we shall do it. 
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The Report of the Committee on Mississippi Flood 


Pree Appointed by the United States 


Chamber of Commerce 


4 bers salient points of this Com- ment as to withstand the terrific 


mittee’s report and its conclusions 
are: 

(1) To begin with, the Committee 
attempted to make a catalogue of the 
floods which have occurred in the last 
200 years. During 150 years of that 
time, one must depend upon somewhat 
indefinite historic records, accurate 
enough, however, to indicate that as 
often as every ten years or so these 
floods were very serious. Since 1879, 
the year the Mississippi River Com- 
mission was created, precise data have 
been available. These show that there 
have been in the last fifty years seven 
floods in the main river which were 
serious enough to be characterized 
as important. 

(2) The seriousness of these floods 
and the resulting damage have satisfied 
the Committee that the work of protec- 
tion has been inadequate either in its 
conception or execution. In trying to 
satisfy itself upon this point, the 
Committee came to the conclusion that 
a work of such magnitude must be 
under a centralized control with a 
single responsibility for its maintenance 
as well as construction. It has been 
stated without contradiction that even 
in this last terrific flood, no levee con- 
structed under the present specifica- 
tions of the Mississippi River Com- 
mission has given away; that the levees 
which have given away were levees 
which were either faulty in construc- 
tion, inadequate in height and strength, 
or were not so protected with revet- 


continuing _ basis. 


onslaught of this flood. The lack of 
centralized control has naturally led to 
waste, so that not only have the com- 
munities greatly suffered in each flood 
period, but much of the work that had 
been done has been thereafter largely 
undone. 

(3) It became evident to the Com- 
mittee that the work of control, ade- 
quately conceived and properly cen- 
tralized, must be undertaken on a 
The commission 
undertaking the work must approach 
the subject as any great engineering 
construction must be undertaken, as, 
for example, the Panama Canal. A 
general method of dealing with the 
project must be agreed upon, the work 
must go forward and funds be made 
available on a progressive basis. Be- 
cause the work requires in some cases 
special and heavy machinery, contracts 
must be let, the execution of which will 
require at times two or three years. 
In no other way can we deal with so 
great a problem either effectively or 
economically. 

(4) A difficult angle of the problem 
presented itself when the Committee 
considered the limitations of the work 
which it was ready to recommend to 
Congress should be undertaken solely 
by Federal authority. The Commit- 
tee’s recommendation that the work 
should be under Federal control has 
already been explained, but the justifi- 
cation for that recommendation lies 
largely in the fact that the lower 
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Mississippi River (between Cairo and 
the Gulf) drains the water from thirty- 
one states. This part of the river may 
be termed the main trunk line sewer 
for 60 per cent of the area of the con- 
tinental United States. It is so none 
the less because it receives a large 
precipitation within its own immediate 
drainage area. This vast drainage 
system cannot be considered as a local 
matter, and yet if you undertake to 
enlarge it by demanding that the con- 
trol of the Federal Government shall 
include some of the tributaries, for 
example, the upper Mississippi, you at 
once get into trouble, for there is no 
more reason why the Federal Govern- 
ment should protect the upper Mis- 
sissippi River in which five states are 
involved, than it should protect any 
other interstate stream. The same is 
true of the Ohio River, the Missouri, 
the Arkansas and the Red River. 

(5) It was evident that a serious 
flood in the lower Mississippi River 
not only operated to destroy commerce 
upon the River itself for a considerable 
period of time, but what was far more 
serious, it destroyed interstate com- 
merce by rail and highway along the 
River and across the valley over a 
very wide extent of country. 

(6) Finally, your Committee strong- 
ly recommended in its report that the 
work of flood control should be con- 
sidered by itself, not associated with 
any other projects however meritori- 
ous; that it should be put in the hands 
of a highly competent commission, 


1 The members of this Committee were as follows: 


Te ANNALS OF THE AMERICAN ACADEMY 


with the most competent engineering 
staff available. Incidentally it should 
be said, this is not in any sense a 
criticism of the Mississippi River 
Commission or of the Engineer Corps 
of the Army, both of which have done 
excellent work with conditions and 
limitations what they were. 

With this explanation it will be 
readily understood why the Committee 
made to the Chamber four major 
recommendations which are now being 
considered in a letter ballot by the 
entire membership: 

I. That the Federal Government 

should hereafter pay the entire 
cost of constructing and main- 
taining works necessary to con- 
trol floods of the lower Missis- 
sippi River. (For purposes of 
this report from Cairo to the 
Gulf.) 

II. That the Federal Government 
should assume the sole responsi- 
bility for locating, constructing, 

and maintaining such works. 
III. That there should be an adequate 
___ appropriation to insure efficient, 
. continuous and economic work, 
the funds to be available as 
needed. 
IV. That flood control of the Mis- 
= sissippi River should be dealt 
___ with in legislation and adminis- 
wt tration upon its own merits, 
are separate and distinct from any 
other undertaking. 

The report of the Committee! fol- 


PERSONNEL OF COMMITTEE 


Deano, Freperic A., Chairman: Engineer, of Washington, D. C.; formerly a railroad executive 


Court in Red River Boundary Case. 


and president of the Wabash Railroad; appointed a member o/ the Federal Reserve Board upon 
establishment of the Federal Reserve System, resigning in 1918 to enter Army; on staff of the 
director general of transportation in France; recently receiver for the United States Supreme 


Lamont, Rosert P., Vice-Chairman: Manufacturer, of Chicago; president, American Steel Foundries; 
director, First National Bank of Chicago, Armour and Company, etc.; during war, chief, pro- 
_ curement division, Ordnance Department; member, Chicago Association of Commerce, and 
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THE COMMITTEE REPORT 


To the Board of Directors of the Chamber of Commerce of the United States: 

Your decision to appoint this special committee was made at a time when the Mississippi 
River was in the midst of one of its most destructive floods. The interest of the American 
people was at its height, and the fullest measure of sympathy was being extended to the 
stricken people in the Mississippi valley. All means of aid were being considered and 
organizations were being perfected to extend such aid and give relief. It is inferred from 
the wording of the resolution passed at the annual meeting of the National Chamber in 
May, dealing with conditions arising from the Mississippi River flood, that any phase of 
this problem which the committee might consider appropriate for Chamber action should 
be studied. 

The immediate and generous response of the American people to the President’s appeal 
for funds has, under the very prompt and efficient work of the American Red Cross in the 
relief of suffering, prevented epidemics and furnished food and shelter to the people whom 
the flood suddenly bereft of their homes, cattle, and other possessions. 

Before the flood waters had begun to recede, steps had been taken toward rehabilitation. 


formerly vice-president, Illinois Manufacturers Association; director, Chamber of Commerce 
of the United States. 

Bent, Artuor S.: Engineering contractor, of Los Angeles, California; senior partner, Bent Brothers, 
and president, California Glazed Cement Pipe Company; formerly president, Associated General 
Contractors of America; director, Chamber of Commerce of the United States. 

ButrerwortTs, Wiii1am: Manufacturer, of Moline, Illinois; president, Deere and Company; 
formerly president, National Implement and Vehicle Association; vice-president of the Chamber 
of Commerce of the United States for the northern central states. * 

Coucn, H. C.: Engineer, of Pine Bluff, Arkansas; president, Arkansas Light and Power Company; 
vice-president, Bankers Trust Company, Little Rock, Arkansas; chairman, Arkansas Farm 
Credit Company; national councillor for Pine Bluff Chamber of Commerce in United States 
Chamber. 

Dicxtnson, Jacos M.: Lawyer, of Chicago; formerly Secretary of War, president of the American 
Bar Association, receiver for Rock Island Lines, etc.; vice-president, American Society of 
International Law. 

E.uts, Ropert R.: Wholesale merchant, of Memphis, Tennessee; president, The Hessig-Ellis Drug 
Company; formerly president, Memphis Chamber of Commerce; vice-president of the Chamber 
of Commerce of the United States for the southern central states. 

Hives, Waker D.: Lawyer, of New York City; president, Cotton-Textile Institute; formerly 
chairman, board of directors, Atchison, Topeka and Santa Fe Railroad; formerly Director 
General of Railroads; recently arbitrator under Peace Treaties of questions relating to river 
shipping and investigator under League of Nations respecting navigation on Rhine and Danube. 

LonspALE, Jonn G.: Banker, of St. Louis, Missouri; president, the National Bank of Commerce, 
St. Louis; director, St. Louis Reserve Bank; member, Commerce and Marine Committee of the 
American Bankers Association; director representing Finance Department, Chamber of Com- 
merce of the United States. 

Meap, Dante. W.: Engineer, of Madison, Wisconsin; professor of hydraulic and sanitary engineering, 
University of Wisconsin and consulting engineer in these fields; member of the former Red 
Cross Commission to China on flood protection and formerly consulting engineer, Miami 
Conservancy District. 

Parker, Jonn M.: Cotton planter and cotton merchant, of New Orleans; former Governcr of 
Louisiana; formerly president, New Orleans Board of Trade, Mississippi Valley Association, etc. 

Percy, Leroy: Lawyer and cotton planter, of Greenville, Mississippi; former Senator of the United 
States; director, St. Louis Federal Reserve Bank. 

Stoan, Matruew S.: Engineer, of Brooklyn, New York; president, Brooklyn Edison Company; 
member, American Institute of Electrical Engineers; director, Brooklyn Chamber of Commerce; 
director representing Natural Resources Department, Chamber of Commerce of the United 
States. 

Stone, Atrrep H.: Cotton planter, of Dunleith, Mississippi; vice-president, Staple Cotton Coop- 
erative Association. 
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The Honorable Herbert Hoover, Secretary of Commerce, whom the President had placed 
at the head of the government’s field activities, had organized efforts in this direction. He 
was receiving a large measure of assistance from the banks and other financial interests of 
the country, working directly with him or independently through organizations which 
they had initiated. The work of rehabilitation received further impetus through the 
Flood Credits Corporation,—the organization of which was brought about through the 
efforts of the National Chamber. 


Fioop ContrRo. 


Measures of immediate relief having been put into effect, and the lines of economic re. 
habilitation established when your committee was created, thesole remaining problem which 
has commanded our attention has been that of arriving at “‘a program which will insure, 
so far as is humanly possible, a permanent solution ”’ of floods of the Mississippi River. 
Almost fifty years ago the federal government became actively engaged in Mississippi 
River work through the creation of the Mississippi River Commission. The repetition of 
floods since that time has impressed more and more strongly upon business interests of the 
country and the general public the national character of this flood control. This state. 
ment is supported by the following quotations from “‘Bradstreets” published April 17, 
1897, exactly thirty years previous to the recent flood: ‘“‘The attention which the subject 
of Mississippi River overflow is receiving at present is certainly not out of proportion to the 
vast interests, both human and financial, which are involved, and it seems encouraging to 
note the practical agreement that whatever is to be done, whether in the strengthening 
of the present levees or the devising of new and more efficacious plans of controlling the 
river, should be under national direction.” 

The committee has been impressed with the insistant demand throughout the nation 
that the recent flood should not go the way of other floods and be merely recorded in his- 
tory as “‘the record flood of 1927,” but that it should be remembered as the flood which 
aroused the nation to its sense of responsibility and directed the forces which will ulti- 
mately prevent a repetition. Our present wealth, our increasing national solidarity, the 
interdependence of various sections of the country, the increasing importance of our great 
arteries of commerce—our rivers, railroads, and highways; our ability to construct great 
public works with the highest engineering skill, and our quickened national consciousness, 
—all call for the removal of this flood menace. 

The history of the last twenty-five years has illustrated the fact that we, as a nation, 
have come only slowly to grasp the magnitude of this flood menace. Rather tardily, it 
must be admitted, have we come to see that it is something beyond the capacity of the 
states immediately affected, and the concern of the nation asa whole. As recently as 1917, 
the federal Congress appropriated forty-five million dollars, which was expected, with the 
addition of approximately equal expenditures by the local interests, to complete the system 
adequately. However, only six years thereafter, a further sum of sixty million was 
appropriated in the expectation of completing this big undertaking. Now we learn that 
the floods of 1922 and 1927 largely wiped out the expenditures to date, and today we are 
face to face with the fact that we have either spent too little or too much—too little if we 
are to do this work effectively, too much if we are doing any less. 

In attempting to answer the question of why past efforts to control floods have failed, 
your committee has made a study of flood control efforts on the Mississippi River, going 
back through two centuries of levee construction to the time when New Orleans, just 
founded, took measures through levees to protect itself from the Mississippi. It has 
reviewed the studies of others in dealing with flood control measures on streams in foreign 
countries and compared these measures with the policy adopted on the Mississippi. It 
has considered the Mississippi watershed as a whole, taking into account its climatic and 
rainfall characteristics, analyzed these according to basins and weighed the flood conditions 
of the main tributary streams, and their probability of synchronizing so as to create even 
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greater floods in the main stream. It has reviewed such river phenomena as are particu- 
larly applicable to the great delta region. 

Besides the physical data and engineering work which have a bearing upon the lower 
Mississippi River, the committee has caused a complete study to be made of legislative, 
financial, and administrative measures which are important factors in this flood control 
problem. 

As a means of getting an understanding of the physical, financial, commercial, and eco- 
nomic questions involved, the committee visited the flooded area. Meetings were held at 
which local districts presented their problems, numerous engineers—federal, state and 
local—were interviewed and in some instances accompanied the committee on its visits to 
crevasses and the chief points of interest in the devastated regions. Senators, congress- 
men, governors, state legislators, and men prominent in industry,—all contributed to the 
fund of information which the committee obtained. Much material and various plans for 
controlling floods were received and have been considered. 

Although the direct mission of the committee was to deal with facts affecting flood con- 
trol, mention must be made of other facts of national interest evident throughout the trip; 
the extent of human suffering, the wonderful heroism and self-sacrifice exhibited, the 
undaunted courage of the people in facing the future in spite of the physical and financial 
disasters. The flood was a great object lesson proving the innate generosity of the people. 
It was an object lesson of the stability of our social structure. The orderly conduct of the 
colored race, who were by far the greater number affected, was particularly commendable. 


FLoop ConpDITIONS 


The committee would be glad if it could give an adequate picture of the force and extent 
of the flood, but to do so is not possible. Nothing short of actual experience with the 
waters themselves could give this. The committee traveled for days through regions where 
every house bore at a height of from two to ten feet the brown line, indicating the height 
of the water. Where the flood was at its worst, houses were destroyed, or carried miles 
from their foundations. The committee saw millions of acres of rich alluvial soil covered 
with a mass of cockle burrs, man-high, where before there had been profitable crops. The 
total estimated area flooded is equal to the combined area of the states of Massachusetts, 
Connecticut, Rhode Island, Delaware and Maryland. The quantity of water which 
poured through this valley was the equivalent of ten streams the size of Niagara flowing 
for a period of four weeks. The statement was made in one of the addresses that at one 
point in Louisiana it would have been possible to cruise in a motor boat for two days out 
of sight of land. 

What the committee saw was striking evidence of the fact that the Mississippi River 
drains 42 per cent of the entire area of the United States,—an area in which occurs some 
of the heaviest rainfall,—rainfall that over extensive areas sometimes equals two feet in 
less than two weeks. 

The work of rehabilitation has gone on rapidly. Roads have been made passable, 
bridges have been replaced with temporary structures, and to some degree some kind of a 
crop has been produced over much of the land that was flooded. The committee saw 
places where there had been three, four, or five floods during the year; but notwithstanding 
this the people desired to remain on the soil and “‘come back” as agriculturists. They have 
confidence in the future of this region. 

Determination of the practicability of flood control received the committee’s fullest 
consideration; for on such practicability must rest the whole program of flood control. 


Fioop ELEMENTS 


The committee considered the periods of flood occurrence, their extent, the factors that 
cause floods, probable maximum floods that must be provided for, and river characteristics. 
Tables, charts and tabulations dealing with these subjects are presented in the epi 
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The oft repeated statement that the effect of the levee system has been to raise the bed of 
the river itself has been carefully checked and found to be unsupported by the evidence for 
on this point, the committee is assured by those who have been making observations and 
studies over a long period of years that such is not the case. 

1 Necessity For Control 


Types of flood control, such as levees, spillways, tey-massen, outiste, and combinations 
of these different methods, have been considered, together with other plans for control, 
including reservoirs and reforestation on the headwaters of tributaries. 

The committee has not attempted to develop a plan of its own, but has directed its 
attention to determining whether it is practicable to control floods at reasonable cost by a 
system of levees, spillways, outlets, etc. After listening to many of these proposals and 
securing the judgment of the highest engineering talent in the country, both governmental 
and civilian,—federal, state and local,—the committee is impressed with the unanimity of 
opinion that adequate control of the Mississippi River is practicable. 


Reservorrs, Etc. 


The extent to which reservoirs, reforestation, etc., on the tributaries and headwaters 
would assist in the control of floods in the lower Mississippi is a controverted question. 
The committee, after considering this, came to the conclusion that, even if such measures 
should prove helpful, not only would their accomplishment require many years, but they 
should be considered as supplemental aids contributing an additional factor of safety in the 
future control of floods. 

In seeking the reason for failure to control floods thus far, the committee has traced the 
history of development of government policy, both local, state and federal, in the construc- 
tion of levees along the Mississippi River. It has traced this development from private 
levees erected at individual expense of the plantation owners to the formation of levee dis- 
tricts, and finally to cotjperative building by the federal government and local levee 
districts. 

When levee construction began at New Orleans, in 1717, small earthern dikes of from 
four to six feet in height were all that were necessary to afford protection from floods. 
With the general development of the country and the action of other regions to protect 
themselves from floods, the vast areas which previously had afforded storage for the river 
were removed, and the history of the river shows a constantly increasing height of river 
flood crest. During this period the nation has progressed from a sparsely settled territory 
to one thickly populated with prosperous cities, covered with a web of railroads, public 
highways, and telegraph, telephone, and power lines. The day has passed when the river 
can be permitted to overflow its banks, disrupt the commerce of the nation, and bring 
vast human suffering and economic loss to the flooded area. The immediate loss to the 
areas affected is not a determining factor; for, while an important factor, it is only part of 
the general derangement to the commercial life of the nation,—directly by the interruption 
of commerce, and indirectly by the economic loss which falls on every citizen. 

Unfortunately this demand for flood control, calling for higher levees and for other 
methods of flood control in the interest, not alone of the affected areas, but of the nation as 
a whole, has outstripped the ability of the flooded areas to pay. The history of the levee 
districts shows that in some instances districts have taxed themselves beyond their ability 
to pay. While some regions are better able to pay than others, a proper system of flood 
control is exactly like a chain, no stronger than its weakest link. Of the twenty-nine levee 
districts stretching from Cairo to the Gulf, many have reached their full legal tax limit. 
Many not only cannot pay further sums for the greatly increased expense required, but 
cannot pay their existing obligations save at great sacrifice. 

Thus far the total expenditures since 1882 of all agencies in the construction of levees 
amount to $225,000,000; whereas the federal government has expended directly for 
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of similar work $65,000,000. The local agencies have expended nearly three dollars to every 
oF dollar spent by the federal government. 
id The investigations of the committee revealed the following reasons why the federal 
government should bear the entire cost of construction. The problem of flood control is 
national, particularly because it involves directly or indirectly the flow of commerce, 
north and south and east and west, in the very heart of the nation. The federal govern- 
ns ment is authorized under the provisions of the federal constitution to deal adequately with 
al, a problem so vital to commerce. Moreover, national defense requires the federal govern- 
ment to see that the nation may not be subject to the derangement of transportation and of 
its the general destructive effects of floods upon the nation in time of war. One speaker 
a asked the question, “‘ What would have been the effect upon the efforts of the United States 
nd if the flood had come at the height of our activities in the World War?” and he asked 
-al further, ‘‘ What would be the effect upon the nation if such a flood should happen when we 
of were in a desperate struggle with foreign invaders?” During the recent flood, operation 
was suspended from 10 to 120 days on 3000 miles of railroad. 

The principle that the federal government carries a responsibility for control of floods 
of the lower Mississippi was recognized in the Mississippi River Commission Act of 1879, 
which set up that commission and provided funds for work on the Mississippi River. The 
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“ condition of expecting the local districts to carry the major part of flood control work per- 
- sisted, however, and the amounts spent by the federal government between 1879 and 1917 


for flood control are as follows: federal government, approximately $23,000,000; local levee 
me districts approximately $143,000,000. In 1917, however, the federal government took a 


he long step toward accepting full responsibility for controlling floods and assumed two-thirds 
| of the construction costs of control works, the other one-third of construction costs and 
he rights of way and maintenance being left to local districts. Under the Fiood Control Act 
- of 1917, and the further legislation of 1923, the federal government has appropriated in the 


F last ten years over $86,000,000 for flood control works whereas local levee boards have 
spent about $17,000,000. 


Feperat REsPonNsIBILITY 


=: The history of the relationship between the federal government and the local districts 
ds. | indicates clea rly a growing appreciation of the need of sole federal responsibility. Levee 
ect | districts and bordering states should not be called on to pay all or part of works that are 
ver | clearly a national responsibility. Such a principle is seldom applied to harbor works, 
locks, or dams, or in many instances to highways, which are constructed under the com- 
* | merce clause of the constitution. It is just as fallacious to attempt to protect the heart of 


lic | our country from floods by placing the duties both financial and protective upon the bor- 
ver | dering districts as it would be to place the protection of our national boundary upon the 
ing | boundary and coast states, or to call upon the ports of our nation to stand the expense of 
the | their navigation improvements. 

of The committee found that the present arrangement, which calls for local contributions 
ion | and maintenance, results in a divided responsibility, and is destructive of success in plan- 
= ning, constructing, and maintaining the works necessary for flood control. The federal 


government in assuming its responsibility for the development of adequate flood control 
'a8' | works should not have to deal with the local influences which grow out of this contri- 
bution system. Finally, in the words of one member of the committee, “‘It is a condition 
and not a theory” which confronts the nation in dealing with this flood control problem. 
vod Many of the levee districts are unable to do their part in maintaining the system as 


vee | it exists today, a system which is obviously inadequate. Clearly they cannot furnish 

nit. | greater contributions to the enlarged program of construction which now faces the nation. 

but | The entire project cannot be permitted to lag because of the inability of any of the units to 
contribute. 

pre The committee has had before it proposals that the federal government should enter 


into agreements with the affected districts looking to contributions in later years. Prec- 
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edent is against this principle as applied to works of a national character, and we believe 
it to be unsound. 

In view of the universal demand for unified control and undivided responsibility in 
meeting this national problem for flood control on the Mississippi River, the local and 
state governments should not be called upon for further contributions, which, in view of 
the enlarged expenditures required, would be a small proportion of the whole, and would 
tend to interfere with the proper discharge of the federal government of its obligations to 
deal effectively with this problem in a national way. 


Peds THe ANNALS OF THE AMERICAN ACADEMY 


RECOMMENDATIONS 


‘The federal government should hereafter pay the entire cost of constructing and maintaining 
works necessary to control floods of the lower Mississippi River. (For the purpose of this re- 
port, lower Mississippi means from Cairo to the Gulf.) 

The federal government should assume the sole responsibility for locating, constructing and 
maintaining such works. 

As a result of its studies the committee is forced to conclude that the reason why the 
Mississippi River is still uncontrolled is a weak financial plan and inadequate and divided 
administration, and not inability of the nation’s engineers to develop adequate plans, 
Unfortunately thus far the problem put up to the engineers has not been, “‘ What levee will 
you build to safeguard the country behind it, and what will it cost?” The engineer has 
been given a certain sum of money to be expended in a given district and told to make it go 
as far as possible. 


APPROPRIATIONS 


That any plan of flood protection which may be adopted may be carried forward in the 
most economic and efficient manner, the rate at which appropriations may be expected 
must be definite. The first years of carrying into effect the project finally adopted will 
naturally call for sums less than in the later years when the organization has been fully 
perfected. Statements unfortunately have been made that enormous sums of money will 
be required immediately to deal with this project. Undoubtedly in the aggregate large 
sums will be required, but expenditures must necessarily be spread over a period of years, 
and certainly the amounts required for construction during the next year or two will in no 
way cast a burden upon the Treasury or interfere with the government’s fiscal policies. 

Inadequate appropriations in the past have materially delayed the carrying out of a 
systematic plan of protection. They are sufficient reason for insisting upon a proper 
financial scheme at this time. What the final cost of the project now being designed by 
the Mississippi River Commission and the Army engineers will be, can be only approxi- 
mated at this time. The cost of this plan, or some modification, is not an issue. Compe- 
tent authorities assure us, and we confidently believe, that the expense, though large, is 
one the nation can well afford to pay. Possible variations in the total figures are unim- 
portant. The job must be done. It must be done as rapidly as the organizations for 
doing it and the detailed plans for the work can be perfected, after the project itself has 
once received national approval. 

The necessary money must be available as needed. Conditions in the past may have 
justified the course which the federal government has pursued. On this point no comment 
need be made. We must accept the past as it is and profit by the experience gained. To 
permit this periodical destruction to continue, would be not only an indictment of our 
patriotism and wisdom, but an unescapable indication that we are unwilling to use our 
present vast national wealth and our administrative and engineering ability to remove this 
menace from the heart of our country. We, therefore, recommend that, there should be an 
adequate appropriation to insure efficient, continuous and economic work, the funds to be made 
available as needed. 

In attacking this great national problem in which the federal government is to assume 
sole responsibility for its solution, and is to pay the entire cost of the project, the project 
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itself must be definitely conceived and set apart from all other domestic problems. It 
must be singled out and the solution considered and financed free from any relationship 
with other national or local problems. This is necessary because of the nation’s interest 
in a complete and permanent solution. Such a solution can have nothing less than the 
support of the whole country. It must have particularly the support and judgment of 
all business interests. These cannot be divided, nor can they be considered in any way 
as related to similar developments elsewhere. This nation built the Panama Canal under 
just such circumstances, and in some respects this project is a more important one than 
building the Panama Canal. That project was a definite and entirely separate under- 
taking by the federal government. In such manner should the government attack the 
problem of flood control in the Mississippi River. It must not be entangled with any 
local conditions or limitations, financial, physical, or political. Neither should it be tied 
in with internal developments elsewhere within the country. The control of the Missis- 
sippi River floods is now more than ever before our greatest domestic problem. Legisla- 
tion should deal with it singly, and free from other projects. 

The committee had presented to it suggestions for extending flood control to tributaries 
of the lower Mississippi River and it has considered plans on a much larger basis involving 
the entire Mississippi River watershed; but it has always been forced to return to the 
important problem facing the main-trunk system of the lower Mississippi River. So long 
as the system of flood prevention in the lower region remains incomplete, this region re- 
quires first attention. The government is already prosecuting a study of the problems of 
tributary streams under an appropriation by Congress made for that purpose. The 
committee therefore makes no recommendation on this subject, pending that investigation. 

We have recommended that sole responsibility for constructing the works to control 
floods be placed upon the federal government and the payment of the entire cost by the 
federal government in order to fortify this responsibility. It is equally important that the 
plan of administration should be centralized. As stated before, the project is likely to be 
more extensive than the Panama Canal and we may well take a leaf from the nation’s 
experience with that great project. There should be a carefully formed organization 
adapted to carry on and complete a project of such proportions, vested with ample power 
for the necessary research by way of preparation for the adoption of its plans, and for carry- 
ing out the work, and with full discretion in all matters of engineering, operation and 
maintenance. We, therefore, recommend that, flood control of the Mississippi River is a 
work of such magnitude and urgency that it should be dealt with in legislation and administra- 
tion upon its own merits, separate and distinct from any other undertaking. 
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HAVE the honor to submit the 

following project for the flood 
control of the Mississippi River in its 
alluvial valley. 

The plan is a comprehensive one, 
providing for the maximum flood pre- 
dicted as possible, and for future expan- 
sion to meet changing conditions. It 
includes a spillway above New Orleans, 
diversion floodways in the Atchafalaya 
and Tensas Basins, a river bank flood- 
way from Cairo, Illinois, to New 
Madrid, Missouri, together with 
strengthening and a moderate raising of 
existing levees. It is designed to pre- 
vent any material increase in flood 
stages. Channel stabilization and nav- 
igation improvement are _ included. 
Exclusive of rights of way, incidental 
drainage works, and damages, if any, 
recommended to be borne by local 
authorities, the estimated cost of flood 
control works is $185,400,000, and of 
channel stabilization and mapping 
$111,000,000; a total of $296,400,000. 
The distribution of cost must be de- 
termined by law. The suggestion is 
made that a distribution by which the 
cost of flood control works in general is 
borne 80 per cent by the Federal 
Government and 20 per cent by the 
Valley States, and the entire cost of 
channel stabilization is borne by the 
United States, would accord with the 
fiscal policy of the President and the 
precedents established by Congress. 

! This is a copy of that part of this report in 
which the plan is presented.—The Editor. 


The Plan‘ for F - — of the Mississippi River 
in Its Alluvial Valley 


. By Masor GENERAL EpGar JADWIN 


The reorganization of the Mississipp! 
River Commission, Federal control 
over structures within natural flood- 
ways, and the comprehensive mapping 
of the alluvial valley are also recom- 
mended. Flood control of tributaries 
will be reported upon after the comple- 
tion of surveys already authorized by 
Congress. 

The control of Mississippi floods by 
reservoirs is shown to be too costly to 
warrant their construction. Their 
development for local benefits is dis- 
cussed. Other suggested schemes, in- 
cluding levees of sufficient height to 
contain the maximum possible flood, 
are discussed, but found inadvisable. 


EssENTIAL FEATURES 


The recommended plan fundamen- 
tally differs from the present project in 
that it limits the amount of flood water 
carried in the main river to its safe 
capacity and sends the surplus water 
through lateral floodways. Its essen- 
tial features and their functions are: 

Floodways from Cairo to New 

Madrid, from the Arkansas River 

through the Tensas Basin in the Red 

River, and from the Red through the 

Atchafalaya Basin to the Gulf of 

Mexico. These will relieve the main 

channel of the water it cannot 

carry and lower the floods to stages 
at which the levees can carry them. 

A controlled spillway to hold the 
levels down to safe stages at and 
near New Orleans. 
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Local setting back of the levees in 
the main river at bottle necks to 
increase its carrying capacity and 
_ reduce its flood heights. 
Greater protection against cre- 
vasses by strengthening the levee by 
reducing flood heights through the 
increased widths of channel afforded 
by floodways, spillways and _set- 
backs, and by moderately raising the 
levees where needed to meet pre- 
dicted flood stages. 
The progressive revetment of 
caving banks to protect the founda- 
tion of the levees and to stabilize the 
river both for flood control and 
navigation. 
Improved navigation channels for 
river traffic, not less than 300 feet 
wide and 9 feet deep, to be obtained 
by dredging and draining works 
where necessary between Cairo and 
New Orleans. 

The estimated construction cost of 
the complete plan is $296,400,000, and 
it can be advantageously executed in 
approximately ten years. 
The project recommended gives the 
maximum of results for the minimum 
of cost. It recognizes the interests and 
protects the rights of those who will be 
chiefly benefited and of the taxpayers 
who furnish the funds. Complete 
flood control embodying the cheapest 
practicable reservoir system would be 
much more expensive. 
The plan heretofore pursued has been 
the construction of levees high enough 
and strong enough to confine all of the 
flood waters within the river channels. 
The levees that have been constructed 
are not sufficiently high for such floods 
as are now predicted. The cost of 
raising and strengthening them suffi- 
ciently to carry extreme floods would 
greatly exceed the cost of the plan 
proposed. Furthermore, the extent of 
the disaster which follows a crevasse 
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increases greatly as the flood is forced 
to higher stages by confinement wholly 
within the levee system. The loss of 
life and property in the recent great 
flood in the alluvial valley followed the 
breaking of the levees which reclaimed 
the land for the use of man. This 
reclamation had been pushed so far 
that insufficient room was left in the 
river for the passage of the unprece- 
dented volume of flood water. The 
levees must be strengthened, but a halt 
must be called on further material 
increase in their heights and the conse- 
quent threat to the inhabitants of the 
areas they are built to protect. 

Man must not try to restrict the 
Mississippi River too much in extreme 
floods. The river will break any plan 
which does this. It must have the 
room it needs, and to accord with its 
nature must have the extra room 
laterally. In its original state the river 
had only one low water channel until 
it reached the flat land near the Gulf, 
but in flood it overflowed an area 50 
miles wide, which is really its natural 
flood bed. The water which cannot be 
carried in the main channel with the 
levee at reasonable height must be 
diverted and carried laterally. Some 
additional capacity can be obtained in 
the main river by local setbacks of the 
levees. As a general setback is not 
practicable the remainder must be 
supplied by floodways paralleling the 
general course of the river. 

The plan recommended provides the 
requisite space for the passage of floods, 
and levees of adequate strength to 
withstand them, so that should a flood 
recur of the magnitude of the flood just 
experienced, the maximum of record, it 
would be passed out to the Gulf with- 
out danger to life in the alluvial valley, 
and without damage to _ property 
except in the floodways allotted for its 
passage. Controlling side levees limit 
the area of the floodways, and protect 
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land not in the floodways where such 
protection justifies its cost. 

Should Divine Providence ever send 
a flood of the maximum predicted by 
meteorological and flood experts as a 
remote probability, but not beyond the 
bounds of ultimate possibility, the 
floodways provided in the plan are still 
normally adequate for its passage 
without having its predicted heights 
exceed those of the strengthened 
levees. The plan is designed to be both 
simple and comprehensive, flexible and 
adequate to prevent a calamity such as 
that of 1927 from happening again as 
the result of any flood past or predicted. 
It is capable of modification or expan- 
sion, if desirable, to further accommo- 
date an increasing population and its 
property. 


FLoop ContTROL or TRIBUTARIES 


Plans for the flood control of the 
tributaries will be developed as funds 
become available in accordance with 
an act passed at the last session of 
Congress. It is impracticable to pre- 
sent such plans at this time, because of 
lack of data and time. Congress 
recognized the need for further data 
when at its last session it enacted a law 
in the River and Harbor Act, approved 
January 21, 1927, authorizing and 
directing surveys by the Corps of 
Engineers of a large number of rivers, 
including the tributaries of the Missis- 
sippi, to determine the best use of their 
water resources. Flood control, power, 
irrigation, drainage, navigation and 
water supply must all be considered. 
This act was designed to promote the 
harmonious and coérdinate develop- 
ment of all our water resources. Work 
on these surveys will require several 
years and will be expedited as funds are 
made available in future appropriation 
bills. Much work which has been done 
in arriving at the present alluvial valley 
project, particularly that done in the 
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study of reservoirs, will be of value 
when the tributary studies are under- 
taken. Many reservoirs on the tribu- 
taries which would be of little help to 
the Mississippi will be of great value in 
the control of floods on the tributaries 
as well as for other uses. 

For the above reasons, only the lower 
courses of such: tributaries as are 
directly connected with the flood 
control of the Mississippi in the alluvial 
valley are included in the plan herein. 
The other parts of the tributaries will 
be reported on as soon as practicable 
as contemplated by the Act of Congress 
referred to above. 


DESCRIPTION OF PLAN FOR FLOoD 
CONTROL OF ALLUVIAL VALLEY 


The details of the plan by which the 
surplus water will be carried with safety 
vary in different parts of the river. 
The alluvial valley of the river may be 
considered in three principal sections; 
the northern, comprising the St. 
Francis Basin on the west side of the 
river; the middle, including the Yazoo 
Basin on the east, and the Tensas 
Basin on the west, running on the east 
from near Memphis to Vicksburg and 
on the west from the Arkansas River 
to the Red River; and the southern, or 
Louisiana Section, from the Red River 
to the Gulf of Mexico. 

The portion of the alluvial valley 
from Cape Girardeau, the northern 
limit of the alluvial valley, to Cairo, 
can be protected by a slight increase in 
the size of the levees. The serious 
problem begins at Cairo at the con- 
fluence of the Ohio and the Mississippi. 
From here to New Madrid the main 
levee on the west bank chokes the river 
unduly and should be set back suffi- 
ciently to lower the head of water at 
Cairo by 6 feet in an extreme flood. 
The existing river bank levee will be*— 
retained, but lowered 5 feet. The 
floodway between the new and the old 
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levees will be capable of cultivation at 
all times excepting in floods greater 
than that of 1922. 

An estimate is included for removing 
part of the dike on the Tiptonville 
Ridge to reduce the backwater area at 
the mouth of St. Johns Bayou to the 
minimum practicable. 

From New Madrid south to the 
mouth of the Arkansas, the levees will 
be raised moderately. Local setbacks 
will be made below Helena and at 
other bottlenecks where necessary to 
restore greater cross sections in the 
main river. These modified works are 
designed to carry the highest predicted 
flood, except that it may be found 
expedient not to raise the levees oppo- 
site the backwater areas of the St. 
Francis and White Rivers. In this 
event, if a possible superflood should 
come, it may cause a crevasse in the 
levees at these points, increasing some- 
what the height and acreage of back- 
water area, but doing comparatively 
little harm. 

From the mouth of the Arkansas to 
the Old River, at the mouth of the Red, 
extreme floods cannot be carried be- 
tween levees of the Mississippi without 
dangerous increase in their heights. A 
floodway for excess floods is provided 
down the Boeuf River, on the west side 
of the river. Excess water cannot be 
carried through the section on the east 
side, since it would be forced back into 
the main river by the high lands on the 
east bank below Vicksburg and have to 
be carried thence for 160 miles between 
the main river levees to the mouth of 
the Red River. The entrance to the 
floodway is closed by a safety plug 
section of the levee, at present grade, 
which is located at Cypress Creek, near 

the mouth of the Arkansas. ‘To ensure 
their safety until this section opens, the 
levees of the Mississippi, from the 
Arkansas to the Red, will be raised 
about 3 feet. To prevent flood waters 


from entering the ‘Tensas Basin, except 
into the floodway during high floods, 
the levees on the south side of the 
Arkansas will be strengthened and 
raised about 3 feet as far upstream as 
necessary. 

The section at the head of the flood- 
way will protect the land within the 
floodway levees against any flood up to 
one of the magnitude of the 1922 flood. 
A flood of a magnitude somewhere 
between that of 1922 and of 1927 will 
break it, turning the excess water down 
the floodway, which will carry it safely 
to the backwater area at the mouth of 
the Red River. 

Below the Red River, setbacks of the 
levees will be made at critical places in 
the main river, to insure the better 
discharge of flood waters, but the 
carrying capacity of the main river 
cannot be increased materially without 
unwarranted hazard to life and prop- 
erty in the state of Louisiana. At the 
city of New Orleans, an increase in levee 
height is considered unsafe, aside from 
the great cost of raising the levees and 
the wharves built upon them. To 
afford proper protection to New 
Orleans, with its population of nearly 
half a million and property value of 
over a billion dollars, a special floodway 
upstream from the city is essential. 
The most practicable location is on the 
east side of the river, discharging into 
Lake Pontchartrain. A _ controlled 
spillway at Bonnet Carré will limit the 
discharge through this floodway to 
that necessary for the protection of the 
city. 

At high floods it is also necessary to 
divert down the Atchafalaya Basin the 
flood waters in excess of the discharge 
capacity between the levees of the 
Mississippi. This is accomplished by 
strengthening and raising the levees on 
the main river 3 feet for the necessary 
distance to assure their safety until 
levees at the head of the Atchafalaya 
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Basin open. The levees on the south 
bank of the Red River will be strength- 
ened and raised sufficiently to keep 
flood waters from entering the Atcha- 
falaya Basin except in the floodway, 
through the relief or fuse plug levees at 
the head of the floodway. Back levees 
are to be constructed on both sides of 
the Atchafalaya Basin for the major 
part of its length, to enclose the 
Atchafalaya floodway. Funds are in- 
cluded in the estimate for the extension 
of these levees to the south, to limit the 
overflow in the lower part of the Basin. 

Existing levees on the Atchafalaya 
River will be strengthened and their 
grade adjusted so that the productive 
capacity of such parts of the floodway 
as are not already swamp land will be 
retained during any flood of record of a 
less magnitude than that of 1927. 

The plan includes an extension of 
revetment of the banks of the river, to 
reduce the danger of attacks on the 
foundations of levees and their destruc- 
tion by caving banks, thereby to fur- 
ther reduce the possibility of crevasses 
and to stabilize the position of the river 
in order that contraction or regulation 
works may be provided, to assist in 
securing and holding the low water 
channels needed for carrying the com- 
merce of the valley in low water as well 
as in high. 

The area in the alluvial valley that 
would be flooded by Mississippi River 
water if there were no protecting works 
is approximately 30,000 square miles. 
Under the plan recommended, barring 
accident, approximately 20,550 square 
miles will be protected annually. The 
remaining 9450 square miles, of which 
approximately 3340 square miles is 
cleared land, will be protected on an 
average of from 2 years in 3 to 14 years 
in 15, depending upon its location. 
The remaining 6110 square miles are 
swamp and timber land which is not 


injured by flood. 
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The estimated cost of $296,400,000 
for the construction of flood control and 
navigation work does not include the 
costs of rights of way nor possible 
damage to structures which have in- 
vaded the natural flood bed of the 
river. It is expected that these, if any 
of them are legal and proper, will be 
borne by the states or other local 
interests who will in general be greatly 
benefited by the execution of the plan. 


Economic Necessity AND 
Co6PERATION 

As directed by the law relating to 
reports by the Department, I submit a 
statement as to the general and local 
benefits of the plan and the local coép- 
eration that should be required on 
account of local benefits. The ques- 
tion must be viewed from the stand- 
point not only of those in the valley 
needing flood protection, but also of the 
taxpayers in other parts of the country, 
including the regions from which the 
flood waters come, who suffer indirectly 
from flood disasters, and on whom the 
bulk of the burden of Federal expendi- 
ture must fall. 

Several estimates of different well- 
protected parts of the delta valley 
result in an average price per acre of 
$224 when towns and all property, 
such as houses, roads, railroads, land, 
etc., are included. The total area of 
the valley originally subject to overflow 
is 29,790 square miles, or 19,065,600 
acres, 12,000,000 acres of which is 
usable. This 12,000,000 acres at $224 
per acre is worth about $2,688,000,000. 
Adding the probable value of New 
Orleans would bring this sum up to 
about $3,500,000,000. Movable prop- 
erty added would make it something 
like $5,000,000,000. 

The value and population behind the 
levees are increasing all the time. It 
has been estimated that damages from 
the 1927 flood were over $200,000,000. 
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The plan for river control contem- 
plates spending about $3,000,000,000, 
or about one-sixteenth of the value 
estimated above. On the basis of 
12,000,000 acres of usable land, this is 
an average expenditure of about $25 
per acre, but it must be remembered 
that this includes protection to cities, 
towns, etc. 

The cost of the project is unquestion- 
ably justified. It will prevent a repeti- 
tion of the widespread disaster, human 
suffering, dislocation of the economic 
life of the valley, interruption of inter- 
state commerce, and the effect on the 
general welfare of the nation, that 
attended the recent flood. The ex- 
penditure would be justified even 
though such a flood occurs but once in 
150 years. It will prevent the less 
extensive flood disasters that are likely 
to occur at much more frequent in- 
tervals. The protection afforded to 
the cities back of the levees in the valley 
against a flood even greatly exceeding 
that just past is especially justifiable 
from a humanitarian standpoint, since 
an unexpected break in the levees at 
these places would probably result in 
serious loss of life and might be an 
unparallelled catastrophe. 

The estimated cost of $296,400,000 
for the construction of flood control and 
navigation works does not include the 
costs of rights of way for flood control 
works, the cost of any drainage works 
required therewith nor the cost of any 
flowage rights that may be required, 
nor damages, if any, resulting from the 
execution of the plan. No questions of 
rights of way or damages arise in con- 
nection with the navigation works. 
- Local interests should in the future as 

in the past provide all rights of way for 
flood control structures. They best 
can obtain the land at a fair value, and 
vexing questions as to Federal owner- 
ship, administration or police of the 
narrow strips of land will be eliminated. 
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Their land is enhanced in value by the 
works. Tax collections show that the 
land in the Upper Yazoo Basin has ten 
times the value that it had before it was 
leveed. The United States ought not 
to buy a part of the land to enhance 
the value of the rest. 

Such drainage works as will be re- 
quired in connection with new interior 
levee construction are of direct benefit 
to the lands affected and their cost 
should be borne locally. 

It is a fundamental principle that no 
damages lie against either Federal or 
State Government, or local agencies, on 
«ccount of an accidental crevasse in the 
levees. The plan has been drawn to 
reduce to a minimum the damage to 
lands and structures resulting from the 
flow at high floods through the flood- 
ways. All property affected lies in the 
natural high-water bed of the river. 
Much of this land was transferred to the 
states by the Swamp Act approved 
September 28, 1850. The purpose of 
this Act was to enable the states to 
construct the necessary levees and 
drains to reclaim the swamp and over- 
flowed lands therein. The principle 
involved was not new, as the early 
French grants in the lower valley con- 
tained a proviso requiring the grantee 
to construct and maintain a levee line 
along the river front of his property. 
In the state of Louisiana, this old 
servitude has been transferred by the 
state to the levee district in which the 
land is located. Whether or not 
the servitude of flooding was trans- 
ferred to private owners when the land 
was sold, the servitude existed when 
the land was granted to the states with- 
out cost. It should not now be paid 
for by the Federal Government. 
Moreover, the lands, with some excep- 
tions, will have the same protection as 
is afforded by the present levee system, 
a protection previded partly at the 
expense of the Federal Government. 
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The exceptions are the lands in the 
Bonnet Carré floodway and in the set- 
back floodway from Bird’s Point to 
New Madrid. The acquisition of flow- 
age rights by the state or local interests 
may be necessary in these cases. In 
any case, the lands should remain in 
private ownership in order that their 
productive capacity may be fully 
availed of. The United States does 
not in general own the bed of navigable 
streams; much less need it own land 
flooded only at long intervals. Dam- 
ages, if any, which may be found legal 
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procedure requisite to the enactment 
of the legislation would unduly delay 
the initiation of work of far-reaching 
benefit, particularly if such work is 
essential to the protection of another 
state which has fulfilled these condi- 
tions. 

The present Flood Central Act 
provides that local interests shall pay 
one-third the cost of levee construction. 
The following table shows the propor- 
tions of the cost of levees actually borne 
in the past by the Federal Government 
and local authorities: 


AND THE Amounts EXPENDED BY States, Lever Districts, AND 


CovertnGc Cost or YARDAGE Piacep, Ricuts or Way, 
INTEREST, ENGINEERING Expenses, REPAIR 
Work, Hicu-water Expenses, 


Communities INTERESTED, FROM 1882 To DecempBer 31, 1926, 


CrevasseE Ciostna, Erc. 


Expended by | Expended by Expended by 
M. R. C. United States | United States State and Total 
Districts from Govern- | from Contrib- Local 3 
ment Funds uted Funds Organizations 
$3,127,533 .49 $1,083,857 .69 $9,915,110 .91 $14,127,502 .09 
First and Second 19,796,161 .78 4,348,420 82 42,766,497 .05 66,911,079 .65 
27,614,208 .84 5,852,103 .37 | 34,782,460 .96 68,248,773 .17 
20,552,089.47 | 3,773,898.32 | 64,488,106.33 | 88,814,094. 12 
Total. ..............) $71,089,993.58 | $15,058,280.20 | $151,953,175.25 | %238,101,449.03 
30% 7% 63%, 


and proper as a consequence of the 
plan should be met by the states, since 
these will be directly benefited by the 
works. 

The project should be authorized 
subject to the condition that, except 
when specially authorized by the Secre- 
tary of War, ape the recommendation 
of the Chief of Engineers, no Federal 
funds shall be expended upon the part 
of the project within any state until 
that state has accepted by appropriate 
legislation these conditions and re spon- 
sibilities. The saving exception is 
suggested to cover the case where the 


In addition to meeting the costs 
shown in the table, the inhabitants of 
the valley have been subject to recur- 
ring flood damage. The direct dam- 
ages suffered from the 1927 flood are 
estimated by the Mississippi Flood 
Control Association to have been 
$236,334,414.06. 

The table clearly shows that the 
people of the valley have borne much 
the greater part of the cost of flood 
protection, although the United States 
has given substantial aid. The local 
participation has furthered the keen 
interest of each locality in the proper 
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execution of the work. It has afforded 
a check on pressure for the execution of 
works not economically justified. 

The division of cost has led to ‘some 
division of control. The enlargement 
of levees affecting large areas has been 
delayed, in some cases, by the failure of 
a levee district to furnish its share of 
the cost. It is doubtful whether these 
disadvantages have counterbalanced 
the advantage of a local proprietary 
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levee construction and control works 
in general; and by which the United 
States bear 50 per cent and local in- 
terests 50 per cent of the cost of the 
special ring levees proposed at Morgan 
City, Melville, Simmesport and Arkan- 
sas City, would be in genera! accord 
with the existing policy of the President 
and the precedents established by 
Congress. 

The expenditure for flood control 


the states or local interests be as small 
as consistent with the results desired. 
While the proportion must be deter- 
mined in the wisdom of the President 
and Congress, a division by which the 
United States bear 80 per cent and local 
interests 20 per cent of the cost of 


> 


4- interest in the works. structures proper, required in the I 
7 The comprehensive plan now pre- comprehensive plan herein recom- p 
~ sented does not include the protection mended, exclusive of navigation works, t 
.. of areas whose reclamation is not ;revetments, etc., is $185,400,000. d 

economically justified, but contem- On the basis suggested, the total d 

plates that such areas be left open for construction costs would be divided as t 
temporary storage and the discharge of follows: 

floods. If no local contribution is re- By cue Unrrep Sratss W 

: quired, the law and the administration —_.9% of general levee and con- 2 
i of this project must be relied on to trol works............ $147,360,000 re 
7, prevent the construction of works not _59% of special protection work 600,000 tl 
economically justified. If a contribu- 1007 of parks lor channel 
tion, small in comparison with the cost navigation. ..... 111,000,000 n 
a of work already done and to be done, aneanset te 
. will assist materially in retaining the Potal....... $258,960,000 C 
proprietary interest and watchfulness By Locat Interests fe 
of loca! authorities, it would seem to be —a907 of veneral levee and con- al 
justified. trol works............ $36,840,000 w 

Wt In view of the nationa! aspect of the 50% of special protection works. . 600,000 te 
flood control problem from the stand- otal Ww 
point both of the cause andoftheeffects be 

= of the floods, and in view of the large The local interests are also expected, st 
i _ sums spent in the past by the people of under the project, to furnish rights of lo 
the_~valley for flood protection, the way, and protect the United States 
ah sacrifices they have made in meeting against charges for flowage easements m 

their allotments, the great losses suf- and damages. ex 
fered in the past flood, and the larger While $37,440,000 is small in com- ta 
expenditures now required, it is believed parison with the amount to be spent by of 
that the United States should bear a the United States and with the amounts pr 
larger proportion of the cost of con- already spent by the people of the tic 
struction than in the past, and that of valley, it must be remembered that we 


those people still owe considerable sums 
on their bonds on which the money 
spent was raised. Some of the levee 
districts are also near the limit of their 
bonding power under present state law 
and also near the limit of their credit. 
However, it is not equally clear that 
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this expenditure, spread over a ten-year 
period among four or more states, 
would constitute an unreasonable bur- 
den, on the states themselves, in view of 
the increased taxable values which will 
result from the improvement. 
SuMMARY OF PROJECT 


I recommend the adoption and au- 
thorization of a comprehensive project 
for the flood control of the Mississippi 
River in its alluvial valley and its im- 
provement from the Head of the Passes 
to the Ohio River as set forth in this 
document, to be prosecuted under the 
direction of the Secretary of War and 
the supervision of the Chief of Engi- 
neers; the project to include the flood- 
ways, spillways, levees, channel stabili- 
zation, mapping, etc., hereinbefore 
recommended, with such modifications 
thereof as in the discretion of the 
Secretary of War and Chief of Engi- 
neers may be advisable, and the main- 
tenance of a navigation channel from 
Cairo to New Orleans not less than 300 
feet in width and 9 feet in depth, all at 
an estimated initial cost of $296,400,000 
with $6,000,000 annually for main- 
tenance after completion of project, 
with such distribution of costs as may 
be specified by law after considering the 
statements on economic necessity and 
local céoperation in paragraphs 25 to 
42 inclusive. Its adoption should be 
made subject to the provision that, 
except when authorized by the Secre- 
tary of War upon the recommendation 
of the Chief of Engineers, no funds ap- 
propriated by Congress for the execu- 
tion of the project shall be expended on 
works within a state until that state by 
appropriate legislation 


(a) Has undertaken to provide 
without cost to the United States and 
when required the rights of way for 
all levee structures, and such drain- 
age works as may be made necessary 
by new levee construction. 


For FLoop Conrron or THE Mississippi 


(b) Has consented to the main- 
tenance of the levee at the head of 
floodways within the state at the 
grades and cross sections necessary in 
the opinion of the Chief of Engineers 
for the security of the levee system 
and the lands protected thereby. 

(c) Has agreed to hold and save 
the United States free from all 
damage claims resulting from the 
construction of the project; and to 
maintain all flood control works after 
their completion, except controlling 
and regulating spillway structures. 


I recommend that the Secretary of 
War be authorized to continue in his 
discretion, and under the supervision 
of the Chief of Engineers, the prosecu- 
tion of such works for the flood control 
of the Mississippi River as have hereto- 
fore been authorized and are not in- 
cluded in the project herein recom- 
mended; to expend, in an emergency, 
funds appropriated for the execution of 
the project on the maintenance of any 
levee, when it is demonstrated to his 
satisfaction that the levee cannot be 
adequately maintained by local in- 
terests; and to secure the assistance, 
whenever practicable, of the United 
States Geological Survey, the Coast 
and Geodetic Survey or other mapping 
agencies of the Government in the 
preparation of maps required in further- 
ance of the project, and to allot funds 
therefor to them from funds appro- 
priated for flood control work. 

I further recommend that legislation 
be anacted: 


(a) Prohibiting any obstruction 
not affirmatively authorized by Con- 
gress to the flood discharge capacity 
of the alluvial valley of the Missis- 
sippi River below Cape Girardeau, 
and providing that it shall not be 
lawful to build or commence the 
building of any levee or other struc- 
ture in said alluvial valley, or in any 
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floodway provided therein unless the 
work has been recommended by the 
Chief of Engineers and authorized by 
the Secretary of War. 

(b) Providing that the penalties 
and procedure applicable to viola- 
tions of the laws for the protection 
and preservation of the navigable 
waters of the United States, enacted 
in Sections 12 and 17 of the River and 
Harbor Act of March 3, 1899, shall 
apply to violations of the above 
provision of law. 

(c) Providing that existing laws 
relating to the acquisition of lands, 
easements on rights of way needed 
for a work of river and harbor im- 
provement shall be applicable to 
the acquisition of lands, easements or 
rights of way for flood control works. 
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(d) Amending Sections 3 and 4 of 
the Act of June 28, 1879, constituting 
the . Mississippi River Commission; 
to provide that it shall be the duty of 
said Commission to advise on all 
questions relating to the improve- 
ment of navigation on the Missisippi 
River and the prevention of destruc- 
tive floods which may be referred to 
the Commission by the President of 
the Commission or higher authority, 
and to provide that the President of 
the Mississippi River Commission 
shall have the qualifications now 
prescribed by law for the Assistant 
Chief of Engineers, and shall receive 
the rank, pay and allowances of a 
Brigadier General of Engineers while 
actually assigned to such duty by 


competent orders. 
var 
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N 1879 the Government of the 

United States recognized that the 
control of the periodic floods of the 
Mississippi River was a national prob- 
lem. ‘To meet this problem Congress 
created the Mississippi River Commis- 
sion, consisting of seven members, 
three of whom are selected from the 
Corps of Engineers, United States 
Army, one from the Coast and Geo- 
detic Survey, and three from civil life. 
This Commission operates under the 
direction of the Secretary of War and 
the Chief of Engineers. Its integrity 
and devotion to duty have never been 
questioned. 

This Commission after a careful 
study developed a plan for controlling 
the floods by means of a system of 
levees and, with the approval of Con- 
gress, work thereon started in 1882. 
Up to June 30, 1926, there had been 
expended in the furtherance of this 
plan a total of $174,469,931.06 on the 
Mississippi River, $81,686,285.56, in- 
cluding $16,689,146.66 contributed by 
local interests, being for flood control. 

In his report for the year ending 
June 30, 1926, the Chief of Engineers, 
United States Army (page 1793), said: 


Effect of Improvement.—It may be stated 
in a general way the improvement is pro- 
viding a safe and adequate channel for 
navigation and is now in condition to 
prevent the destructive effect of floods. 


Then came the flood of 1927, the 
greatest physical disaster in American 
history. Of the 30,000 square miles 
threatened with inundation, the levees 
successfully protected 12,000 square 
miles having a larger percentage of 


What Forests Can Do for the Mississippi River 


1. S. Forest Service 


Associate Forester, 


By E. A. SHerMaAn 


cultivated land than the 18,000 square 
miles flocded. Nevertheless the re- 
sulting loss of property was great and 
fell upon a people already heavily debt- 
burdened for the construction of costly 
flood defense works. Loss of human 
life was providentially small, but the 
suffering, misery, and despair was such 
as is only known by a people who have 
to flee their homes before the advancing 
hosts of an invading army. In this 
case the invading army was water in- 
stead of armed men. The element of 
personal conflict was absent but in its 
stead was an impersonal relentless ele- 
ment that covered all things, pene- 
trated everywhere, and when it with- 
drew left behind only death, filth, ruin 
and decay. 

These facts are recited, not with the 
thought of charging delinquency to the 
Commission. Omnipotence cannot be 
expected of any human agency. Rather 
are they recalled as proof that the 
problem is one of controlling great 
natural forces and that no system of 
protection that man erects can have 
factors of safety so great that assistance 
from other sources should be ignored. 
Doubtless the Commission itself would 
be the first to subscribe to such a con- 
clusion. Probably there is nowhere in 
the country today any considerable 
sentiment for “levees only,”’ but even 
the writer of this article acknowledges 
a conviction favoring “levees first.”’ 

In the past there has probably been 
a tendency to overstate the case both 
for and against forests as a factor in 
flood control. Let it, therefore, be 
understood at the outset that the writer 
does not advocate forests as a substi- 
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Th 
tute for levees. Levees are necessary 
now, always have been necessary, and 


certainly will be necessary for genera- 
tions to come. They should be con- 
structed high enough and _ strong 
enough to control the greatest flood 
within the range of reasonable prob- 
ability. This country is rich enough 
and resourceful enough to construct 
a system of levees of that kind, and the 
writer would not advocate diverting 
from such a project a single dollar 
necessary to its successful completion. 

The problem of providing immediate 
protection to the region threatened by 
flood waters can only be solved by the 
construction engineer whose field of 
direct responsibility is the protection 
of a limited area of about 30,000 square 
miles, formerly used by the Mississippi 
River periodically as part of a great 
flood channel, but now taken over by 
man for agricultural and other pur- 
poses. At the same time there is a 
great problem of land use which also 
has a direct bearing on the regimen of 
the Mississippi. _ involves the entire 
area of about 1,225,000 square miles 
which contributes its surplus waters to 
that stream. The use which is made 
of any part of that vast area directly 
affects runoff and runoff makes floods. 

One of the most common forms of 
use to which land is put is the growing 
of forests. Generally speaking, the 
lands so used are those having the most 
direct bearing on floods. They are 
lands too rough and steep for cultiva- 
tion and the high mountain lands 
which receive a heavier precipitation 
than the plains lands. Forests of 
swamp or bottom type and on level 
sandy soils which absorb the heaviest 
rainfall without washing are exceptions 
to the general rule. 

Originally about 60 per cent of the 
Mississippi basin was treeless and 40 
per cent forest. In De Soto’s time the 
river was subject to floods. The 


Tur ANNALS OF THE 


AMERICAN ACADEMY 


Missouri brought down its great loads 
of silt from the “Badlands” and the 
Arkansas brought its burden of soil 
from “‘The Breaks” at the edge of the 
“Staked Plains,” and each spring the 
flood waters deposited a layer of silt 
over the 30,000 square miles which we 
now wish to permanently reclaim. 

Since De Soto’s day the proportion 
of forest land in the valley has been cut 
to 20 per cent, or about 250,000 square 
miles. It is idle to expect that the 
proper use of this relatively small pro- 
portion of the entire watershed could 
prevent floods. Upon the other hand 
it is equally absurd to say that the use 
of so great an area has no bearing on re- 
sulting floods and runoff. Avoiding 
extremes in either case, one may expect 
provisions for the efficient protection 
and management of the forests now 
existing on the watershed and the re- 
planting of lands which are now wash- 
ing badly and should never have been 
cleared, will be included in future plans 
for Mississippi flood control, and that 
such use of land will add materially to 
the security. and permanent usefulness 
of the supplementary levees and other 
necessary engineering structures. 

For a clear understanding of the 
influence of forests on streamflow regu- 
lation one must take into consideration 
certain laws of physics governing the 
power of running water. First, the 
erosive or abrading power of a stream 
varies as the square of its velocity. 
For example, if the velocity of the 
stream is increased ten times its erosive 
power is increased one hundred times. 
Second, the transporting power of 
water varies as the sixth power of its 
velocity. For example, if the velocity 
of a stream is increased ten times, its 
transporting power is increased one 
million times. A current two miles an 
hour will move along its channel frag- 
ments of stone the size of a hen’s egg, 
weighing about three ounces. while a 
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torrent of twenty miles an hour will 
carry boulders weighing one hundred 
tons. 

It is a self-evident fact that water 
falling on steep lands tends to rapid 
runoff. The laws just cited show that 
erosion is tremendously increased by 
rapidity of runoff. It follows that for 
any given type of soil the steepest lands 
are most subject toerosion. ‘Therefore 
it is upon steep rough lands that forests 
as an erosion-preventive factor are 
most important. : 

Coincident with retarding erosion 
and runoff, forests also retain a consid- 
erable volume of moisture and increase 
the amount taken up by the soil. Not 
only is the earth protected from beating 
rainfall but the precipitation is broken 
up by the leaf canopy, and must either 
settle in the form of mist or reassemble 
on twigs and branches and slowly 
trickle to the ground. Also, if the 
forest has been protected from fire and 
excessive tramping of stock, the trick- 
ling moisture encounters a layer of 
humus composed of dead leaves and 
other vegetation which readily absorbs 
water amounting to several hundred 
times its weight. 

A layer of humus four inches deep 
will easily retain and transmit to the 
soil one inch of rainfall. This state- 
ment is conservative. The immediate 
water storage capacity of such a forest 
may therefore be calculated as equiva- 
lent to 3630 cubic feet. The effect of 
increasing water storage on a single 
acre would hardly be noticeable on the 
smallest stream. The effect of even a 
million acres would scarcely be noticed 
in the volume of a great Mississippi 
flood. However, it is just as true of 
the Mississippi flood as it is of the 
smallest rivulet that its burden of 
liquid and solids is made up of little 
drops of water and little grains of land. 

The total area of forest land and 
lands once forested but now unused and 


bare of forest growth in the Mississippi 
drainage basin is 250,000 square miles. 
About 200,000 square miles of such 
forests and forest land is far from doing 
what it might to hold back flood waters 
and prevent erosion. Some lands are 
in fairly good shape; some very bad 
shape. Torate the present water hold- 
ing capacity of any but the best of these 
lands at 50 per cent that of a well 
stocked, well protected forest is gener- 
ous indeed. If we reforest the bare 
unused forest lands and protect the 
remaining forests, both old and young, 
from fires, and prevent overgrazing, this 
should on the average increase the 
layer of humus on 200,000 square miles 
by twoinches. Such an increase means 
1815 cubic feet of water storage by 
each acre of forest land so improved. 
Applied to 200,000 square miles such 
improved forest conditions would give 
an increased water storage capacity 
totalling 232,320,000,000 cubic feet, or 
the equivalent of the entire repprted 
average flow of the Mississippi River at 
Quincy, Illinois, for a period of nearly 
thirty-seven days. 

For the purpose of assisting in the 
regulation of streamflow on the Missis- 
sippi, dams have been constructed at 
the outlet of Lake Winnebigoshish and 
five other lakes at the headwaters of 
that river, thereby creating what is 
said to be the greatest water impound- 
ing system in the world. These six 
great storage reservoirs have a total 
impounding capacity of somewhat over 
ninety-five billion cubic feet. The 
forests of the valley can be made to 
store and regulate the flow of about 
two and a half times the total capacity 
of these great reservoirs over and above 
the present water storage service, while 
at the same time increasing their value 
and effectiveness for wood production, 
outdoor recreation, and other purposes. 
This will not prevent floods but will 


reduce t hem. a: 


ids 
oil 
he 
he 
ilt 
we 
: 
on 
ut 
re 
he 
= 
id 
e- 
ig 
ct 
mn 
Ww 
e- 
h- 
18 
= 
at 
SS 
l- 
e 
n 
e 
e 
if 
y 
: 
e 
n 
> 


However, water storage is not the 
greatest service performed by forests 
in the direction of flood control. More 
important than water storage is their 
influence in preventing soil erosion, 
which after all is the problem most 
vital to the Mississippi Valley. Floods 
in the lower valley threaten peri- 
odically a region embracing a total of 
30,000 square miles, but soil erosion 
is nibbling constantly at the fertility 
of the 1,225,000 square miles of 
watershed contributing to flood run- 
off. 

The whole world knows that the 
Mississippi flood of 1927 temporarily 
inundated a total of about 18,000 
square miles, much of it cultivated. 
But few know or care that because of 
soil erosion 1842 square miles of plowed 
land in four small tributary drainage 
units just east of the bottom lands in 
Mississippi was abandoned between 
1920 and 1925. Combined, the four 
units had a gross area of only 13,336 
square miles. The abandoned plowed 
land of the five year period was there- 
fore over 13 per cent of the gross area. 
In one unit 50 per cent of the plowed 
land was abandoned within the two 
dates. 

These cases are exterme examples of 
what is taking place in many parts of 
the Mississippi watershed. In the 
aggregate it is reasonably certain that 
a greater acreage of farm land has had 
its value for cultivation permanently 
destroyed by soil erosion during the 
past five years by floods on the Miss- 
issippi watershed than the gross area 
endangered by inundation from Cairo 
to the Gulf. 

Undoubtedly more poverty and suf- 
fering have resulted from soil erosion 
than from floods, but it creates no 
thrilling spectacle, gets no newspaper 
headlines and no Red Cross relief. 
And yet the family that is driven 
from its home by gully washing is 
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a flood sufferer whose misery is no 
less acute because comparatively un- 
known. 

Land with erodible soils having a 
slope so slight as 354 per cent will under 
the ordinary rainfall conditions of the 
great agricultural sections of the Missis- 
sippi Valley lose on the average, either 
as bare or cultivated land, twenty- 
three tons of soil per acre annually, 
The cultivation of lands with a much 
greater gradient, even up to two or 
three times as great, is not uncommon, 
with erosion increasing at a greatly 
accelerated rate. 

Silt in a stream not only increases 
its volume but also multiplies its power 
to destroy. It gives it an abrasive 
‘apacity not clear 
stream. Forests are the best means of 
checking erosion. Streams originating 
in timber-covered hills are clear and 
pure. 

Forests cannot remove from the 
Mississippi all its great burden of silt, 
amounting annually to somewhere be- 
tween half a billion and a billion tons. 
They can, however, if maintained on 
steep lands largely reduce this silt bur- 
den as well as assisting in regulating 
the streamflow. Forests cannot pre- 
vent floods on the Mississippi, but can 
be made to materially increase the 
safety factor of levees and other pro- 
tection works. Reforestation would 
also extend the periods of usefulness of 
such works. It is a self-evident fact 
that a balance must eventually be 
established and maintained between 
the amount of silt annually received 
by the river between the levees below 
Cairo and the amount discharged into 
the Gulf of Mexico. If the amount 
received greatly exceeds the amount 
discharged into the Gulf of Mexico, 
the day of flood destruction must come 
sooner or later. It is cheaper and 
better to keep rich soil on_ hillside 
slopes by growing forests than to per- 
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its accumulation in the river lation of the valley a class of raw 
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channel. This forests can do for the material which thus far in human his- 
tory has been found essential to prog- 
ress and prosperity. 


Mississippi River, while at the same 
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Policy for the Mississippi 


By Artuur E. Morcan 
President, ‘The Dayton Morgan Engineering Company, Vice President American Society of 
Civil Engineers, President, Antioch College 


N the course of the material growth When the New York Board of Water 
of America we find, beginning about Supply started on the great project of 
the middle of the last century, a de- bringing water from the Catskills to 
velopment which is revolutionizing our New York City, the work at Boston 
civilization. It is the application to was coming to completion, and Waldo 
our practical problems of processes of Smith, Chief Engineer of the New 
exact and fundamental scientific analy- York project, was able to get from 
sis and synthesis, to replace the age-old Massachusetts some good men already 
methods of rule-of-thumb approxima-_ well trained in large works of that 
tion. The searcher for ultimate be- particular type, to supplement those 
ginnings may trace this process in developed in New York. The work 
America back to David Rittenhouse, done under his direction stands out as 
who was described by Thomas Jeffer- one of the finest applications of scien- 
son as the greatest mind of his age. _ tific methods to engineering problems. 
As with a great river, there may have In 1913, when the writer undertook 
been many independent beginnings, all to organize the engineering forces of the 
contributing to swell the main stream Miami Valley flood control project in 
to a volume where it would affect our Ohio, the water supply development in 
national life. New York was nearing completion, and 
One of the early exponents of this he was able to secure some of the men 
new and revolutionizing spirit was who had grown up under the influence 
James B. Francis of Massachusetts. of this great tradition. But he was no 
About 1850, not satisfied with the longer limited to a single source. The 
crude methods then in use for the _ spirit of thoroughgoing scientific analy- 
measurement of flowing water, he _ sis of engineering problems has taken 
carried through the Lowell hydraulic root in many places, quite largely 
experiments which became a model of through the work of our technical 


clear, accurate engineering analysis. schools and universities, and the fifty 
: or more engineers of the Miami project, 

APPLICATION OF SCIENTIFIC gathered together by combing the 

_ Mernops To ENGINEERING entire country for men of quality, were 

Rok PROBLEMS from a dozen or more distinct fields of 


The spirit of Francis inspired the training. The technical reports of the 
engineers of the Metropolitan Water Miami Conservancy District constitute 
Board, which was the agency for sup- a monument to their scientific spirit, 
plying water to Boston and its suburbs. and are an effort to pass on to posterity 
Here, for perhaps the first time in the contributions they had received 
America, we have an example of a great from the past. 
public engineering development carried Little by little the methods of 
out in a truly scientific spirit, with thoroughgoing scientific analysis and 
rigorous scientific analysis and design. synthesis are supplementing, enlarging 
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and perfecting the methods of the 
“practical” engineer which were based 
on first-hand experience and informal 
judgment or intuition. But the proc- 
ess is far from complete. Within a 
year the writer has been asked to pass 
on the plans of two great public water 
control projects in widely different 
regions, which show very little signs of 
being influenced by modern engineering 
methods. 

In each case millions of dollars are 
being badly spent, and there is a blind 
fumbling about for a solution. The 
problems are too great to be solved by 
informal judgment based on everyday 
experience. They can only be well 
handled with clear rigorous scientific 
analysis, based on carefully collected 
data, and this method is as yet none 
too familiar to those in charge. In 
nearly all American engineering there 
is much scientific analysis of details, 
but it is a far cry from the rule-of- 
thumb work of a century ago to the 
modern projects where analysis is 
rigorous, thorough and _ all-inclusive, 
and where there is an adequate exam- 
ination of every possibility. Very 
often we find the most conscientious 
and exact analysis of the details of 
design, while at the same time the main 
features are determined by guess, 
intuition or tradition. 


Rute-or-THums Meruops IN THE 
Mississipp1 Proyecr 


But what has all this to do with the 
problem of the Mississippi? Just this, 
that the administration of the Missis- 
sippi furnishes the outstanding example 
in America of a great engineering proj- 
ect which still in its main outlines is 
being handled by rule-of-thumb meth- 
ods. The problem is so vast and so 
complicated that it is impossible of 
economical mastery except by the most 
thoroughgoing, comprehensive and 
vigorous scientific analysis, and yet, 
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considering the problem as a whole, 
these methods never have been ap- 
plied. 

Perhaps the word “never” is not 
correctly used, for from 1855 to 1860 
two Army engineers, Humphreys and 
Abbot, made a study of certain char- 
acteristics of the river which still 
stands as a masterpiece of engineering 
research. But there was no apostolic 
succession. There has been much 
desultory scientific study of details on 
the Mississippi, but no comprehensive 
and exhaustive analysis or synthesis. 

A brief account of Mississippi flood 
control may help to an understanding 
of the situation. Along the Missis- 
sippi River, from Cairo at the southerly 
tip of Illinois, to New Orleans, a hun- 
dred miles from the Gulf, the banks of 
the river are higher than the lands 
farther back. ‘The first farming was 
along these high banks. Slight over- 
flows were frequent, while very heavy 
flooding happened only once in perhaps 
five or ten years, so it was possible for 
planters to save many of their crops by 
building little dykes or levees about 
their farms. 


Tue Mississipr1 River ComMMIssion 


As time passed neighboring planters 
joined their levees together, then the 
several states passed laws for the or- 
ganization of levee districts, with the 
power of taxation, and finally the plan- 
ning and direction of the whole work 
was taken over by the Mississippi 
River Commission. The Commission 
was organized in 1879 by act of Con- 
gress. It is headed by an Army en- 
gineer who acts as its president, and 
its membership includes both Army 
engineers and civilians. Its agents 
along the river are Army engineers, 
who are assigned to various stations 
and are served by civilian assistants. 
The assignment of army engineers to 
these stations generally is for short 
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periods, until recently about two years 
at a station. The last position of an 
engineer assigned to the river might 
have been the administration of an 
Army post, or the maintenance of a 
harbor, so there has been small chance 
to develop special ability in river con- 
trol. At first the functions of the 
Commission were advisory, but grad- 
ually, with increasing appropriations, 
its powers have increased. 

Throughout this whole process there 
has been a gradual development of 
Mississippi control by the enlarging 
and coérdinating of works already in 
existence. It has been a step by step 
process, always building the immediate 
future on the immediate past. 


SUCCESSFUL PROTECTION OF THE 
Upper Yazoo Disrrict 

A typical case will illustrate the 
methods used. The most successful 
of all flood control efforts along the 
Lower Mississippi are those of the 
Upper Yazoo Levee District. This 
district covers the territory from the 
north line of the State of Mississippi, 
just below Memphis, to a point perhaps 
a hundred miles south. The Yazoo 
Delta, which is the overflow area ex- 
tending from the Mississippi River to 
the hills on the east, is one of the most 
fertile regions of America. It is the 
function of the Upper Yazoo Levee 
District to protect most of this area 
from Mississippi overflow by levees 
along the river. 

About 50 years ago Major T. G. 
Dabney, a typical old-time Southern 
gentleman, became chief engineer of 
this district. He had good _intelli- 
gence, a dominant personality, excel- 
lent political sense, and above all 
absolute integrity. In other levee 
districts the elected officials of the dis- 
trict employed the chief engineer. In 
the Upper Yazoo District Major 
Dabney was held in such complete 
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confidence by the public that he ruled 
like an autocrat. No elected official 
who thwarted his purposes could long 
hold office. 

Money raised by taxes in the Upper 
Yazoo Levee District was spent for 
building levees, and not to pay political 
debts. Contractors got work on their 
merits, and not by favoritism. An in- 
fluential planter might insist that the 
levee be built near the river edge where 
it would protect his field, but if that 
would put the levee near a caving bank, 
the planter’s influence would count for 
nothing. The levee would be set back 
at a safe distance. 

Major Dabney so thoroughly es- 
tablished his policies that since his 
death several years ago they have been 
continued. Chief among these _poli- 
cies was the rule that the levees of this 
district must always be two or three 
feet higher than those just across the 
river. Regardless of the size of the 
flood, the levees of the Upper Yazoo 
District remained intact because 
breaks on the other side would provide 
outlets for the swelling waters. They 
have held without a break for more 
than 30 years. 

Three conditions made this program 
possible: First, the integrity, economy 
and long experience of Major Dabney 
made all resources count. Second, 
while the district across the river was 
recovering from disastrous floods the 
resources of the Upper Yazoo District 
were intact and available for building 
more levees. Third, and of almost 
controlling importance, the belt of 
land to be protected back of the Upper 
Yazoo levees was wider than in other 
districts, so that a greater number of 
acres was available for taxation to 
build each mile of levee. 


WEAKNESSES OF THE OLD SystTEM 
Here we had the old system at its 
best. But it was a_ rule-of-thumb 
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system. Major Dabney did not know 
how much water might come down the 
Mississippi. He did not know how 
high his levees would have to be if all 
other levees should be as high as his. 
He did not know the silt-carrying 
capacity of the river nor the exact 
conditions under which disturbances 
of flow would take place. As to the 
feasibility of reservoir control, he was 
certain there was nothing in the idea, 
although he knew very little about the 
presence or absence of sites for such 
reservoirs, and, I believe, had never 
understood the principles on which 
they would best operate. 

The writer once spent a month with 
Major Dabney, and found him to be a 
man of high intelligence, wide reading, 
and keen discrimination, but the mod- 
ern method of rigorous, fundamental 
and comprehensive analysis was not 
his. He had never been introduced to 
it. 

That same fundamental criticism 
holds against almost the entire ad- 
ministration of the Mississippi River. 
There has been a vast gathering of 
data, and with reference to many 
details there has been excellent scien- 
tific analysis. But taking the problem 
in its entirety it has been handled by 
observance of traditional dogmas, arbi- 
trary rules and unproven axioms. 
The immediate future has been guided 
by the immediate past. No one com- 
prehended and mastered the whole 
problem of the river. Comprehension 
of the whole problem was impossible, 
for the data never had been gathered 
on which such an understanding could 
be based. 

A few specific cases will illustrate 
this point. After the great flood of 
1897 the Mississippi River Commission 
established a standard levee grade for 
the entire river below Cairo. This 
standard grade was to be three feet 
above the height the water of 1897 
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would have reached if confined between 
levees. Now there are several great 
tributaries entering the Mississippi 
the Upper Mississippi, the Missouri, 
the Ohio, the White, the Arkansas, and 
the Red. In 1897 some of these were 
greatly in flood, and others were not. 
To plan the levee system as though the 
1897 flood was typical of all floods was 
certainly rule-of-thumb engineering. 

In 1912 another great flood occurred, 
and again the levees were broken. 
(They had not all been brought up to 
the 1897 standard.) Thereupon a new 
standard levee height was adopted by 
the Commission, which was three feet 
above the 1912 high water, similarly 
determined. In 1927, as might have 
been expected, there was a very dif- 
ferent distribution of flood waters in the 
different tributaries, and the rule-of- 
thumb grade line of 1912 did not fit. 
Poicy 


Tue “Levers ONLY 


In the choice by the Mississippi 
River Commission of agencies for flood 
control there is a long tradition of 
similar rule-of-thumb methods. About 
50 years ago the Commission adopted 
a policy of “levees only.” No con- 
clusive study ever had been made of 
other methods. The writer has step 
by step followed back the history of 
these arguments, in government docu- 
ments and in technical literature, and 
always he has found generalizations, 
assertions and hazy references to former 
thorough studies, but never any evi- 
dence of the studies themselves. 

The recent national meeting of the 
American Society of Civil Engineers, 
October, 1927, was largely given over 
to a discussion of the Mississippi 
problem. At that meeting there was 
presented the embarrassing spectacle 
of engineers of national reputation and 
long experience proposing widely vary- 
ing and conflicting solutions to this 
great problem. The reason for this 
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conflict and confusion is that no one is 
in possession of the facts. 

The Mississippi River Commission, 
in its absolute faith in the traditional 
doctrine of “levees only,” has held 
that, except for working out conditions 
relating to levees and bank revetment, 
it had all the facts necessary, and has 
discouraged the thorough, patient and 
widespread work which must be the 
basis for any adequate and economical 
plan. Its members have stated re- 
peatedly and unequivocally that there 
is no material uncertainty about the 
cost of complete and final protection. 
It has discouraged thorough investiga- 
tion by its statement to the effect that 
the work was rapidly approaching final 
completion. Yet today it is unques- 
tionably true that never in the history 
of the Mississippi River Commission 
have its estimates of the cost of com- 
pleting its work been more than 10 
per cent or 20 per cent of the true cost. 
That tragic result of rule-of-thumb 
engineering would have been unneces- 
sary if the methods of modern engineer- 
ing analysis had been in control. 


THorouGH Srupy OF THE 
PropLemM NEEDED 


What should be done? 

First, we should know the facts. 
Second, we should have a scientific 
analysis and interpretation of them. 
And, third, after a comparison of all 
possible methods and combinations, a 
comprehensive plan should be adopted. 

An emergency is to be met, and first 
of all we should know what is necessary 
to bring the river back to its past stage 
of control. Already much of this work 
is being done. 

With the immediate emergency cared 
for, the necessary time should be taken 
and expense incurred to make a study 
of all phases of the river problem, and 
to prepare plans for permanent control. 
Such a study probably would take ten 
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years or more, though much effective 
work will be possible during that time. 


Use ror A Hyprautic LABoRATORY 


We must understand the behavior of 
the river. To this end a part of the 
necessary studies can be made best on 
the river itself, and part in a hydraulic 
laboratory. The establishment and 
maintenance of such a laboratory would 
help greatly to solve many perplexing 
problems of river control. It is pos- 
sible on a small scale to discover many 
of the laws and characteristics of water 
flowing on a large scale. Some of the 
finest hydraulic design ever worked out 
under the writer’s direction was de- 
veloped by that method. 

Along with the hydraulic laboratory 
there should be a far more thorough 
and intimate study of the river than has 
ever been made. At what velocities 
does it deposit silt? At just what 
velocities and under just what con- 
dition does it cave its banks? To 
what extent does the whole river 
bottom move during high water? 
What would be the effects of outlets 
and spillways? What conditions are 
necessary to prevent a shallowing of 
the channel? 

We need to know more about the 
origins and possibilities of floods. 
How much has each tributary con- 
tributed in the several floods? (Far 
too little is known on this point.) 
What is the probable maximum flood 
on each tributary in 10, 25, 50, 100 and 
500 years? What is the probability of 
coincidence of floods on various tribu- 
taries? How would such coincidence 
affect floods on the main river? What 
is the effect of levees on these lower 
tributaries in forcing the water into the 
main river? 


ASrupy or Various Metruops NEEDED 


We need to know about the feasi- 
bility and value of every possible 
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method of flood control on the Missis- 
sippi, and of every possibility of com- 
bination of different methods. It 
might seem on first thought that 
this would mean an endless job of 
comparing an infinite number of pos- 


sible combinations, and that no final ° 


and conclusive best ever could be 
reached. 

This is not the case. Such an analy- 
sis can proceed from the smaller com- 
ponents to the greater, with the or- 
derly, methodical elimination of the 
less desirable methods, so that the 
problem moves surely and steadily to 
the one best solution, which probably 
will be a combination of many methods. 
So far as the writer is aware, the first 
clear statement of such a process of 
large scale definitive engineering analy- 
sis is given in the technical reports of 
the Miami Conservancy District.' 

There must be a study of the possi- 
bility of diversions and outlets from the 
main river and from its tributaries, of 
reservoir control, and of spillways, as 
well as of control by levees and revet- 
ments. There has been much heated 
argument for and against these alterna- 
tive methods, but no adequate study of 
them. There must be a study of the 
greatest possible combination of flood 
which it is wise to protect against, and 
of the methods and devices for limiting 
damage in case that maximum is ex- 
ceeded. 

For 50 years the public has been 
made to believe that the Mississippi 
problem lay in a choice between levees 
and other methods. Such is not the 
case. A final correct design without 
doubt will be a combination of several 
methods, each used in the places and to 
the extent that is most effective. 

There should be a study of the re- 


‘Hydraulics of the Miami Flood Control 
Project.” Technical Reports, Part VII, Chap- 
ter XII. Published by the Miami Conservancy 
District, Dayton, Ohio. 
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sponsibility for flood damage, to deter- 
mine whether and to what extent any 
habits of the northern states have in- 
creased flood damage below. The 
writer is of the opinion, from the most 
careful study available, that the case of 
the Lower Mississippi against the north 
in this respect is almost absolutely un- 
supported by any evidence. If there 
is such evidence it should be discovered 
and carefully weighed. 

Unless the Lower Mississippi is to 
become permanently a pauper region 
to be cared for by the National Govern- 
ment, there should be a study of the 
equitable distribution of the cost of 
protection. 


Neep For A Review or tHe 
NECESSITIES 

The legal necessities of the whole 
situation should be reviewed. The 
writer believes that an amendment to 
our National Constitution may be 
necessary to give the National Govern- 
ment the power to do work wherever it 
is most necessary and to assess the cost 
in an equitable manner. We are now 
living under a_ hypocritical fiction. 
Improvement of navigation, being 
under federal control, is made the 
excuse for flood control. By gradual 
accumulation of precedent we are, in 
fact, amending the Federal Constitu- 
tion, but in such a partial and ineffi- 
cient manner that the Federal Govern- 
ment is acquiring obligation for flood 
control without the necessary powers 
for its proper execution. To try to 
solve the problem of the Mississippi 
without improved legal machinery will 
result in distortion and monstrosity. 
The legal structure of flood control 
should be as well built and as compre- 
hensive as the engineering design. 

Such are some of the types of infor- 
mation that should be collected, and of 
preparation to be made. Perhaps ten 
years will be required under good ad- 
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ministration to accomplish those pur- 
poses. 

Given the information, the task 
remains of synthesizing a compre- 
hensive program. During the whole 
period of preparation this synthesis 
would be made tentatively again and 
again to throw light on the process of 
gathering information. When a gen- 
eral plan is finally adopted by this 
method it will have the respect and 
confidence of the engineering profession 
and of the nation, and there will not be 
the conflict of opinion among repre- 
sentative engineers that now character- 
izes a discussion of the Mississippi 
problem. 


A Hasty Survey Is INADEQUATE 

The hasty survey now being made 
by the War Department, in an effort 
- to make up for half a century of un- 
founded assurance, cannot accomplish 
in a year or two what is necessary for 
the preparation of an adequate plan. 
To present a plan to the present Con- 
gress that would, in fact, commit the 
nation to a far-reaching policy for the 
Mississippi, would be a great national 
disservice. 


vet 
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The more courageous and honorable 
attitude would be to face the issue and 
to inform the American public of the 
true facts. It is not impossible that, 
by the premature adoption of a policy 
for the Mississippi, the country may be 
led to the wasting of hundreds of 
millions of dollars, to find itself 20 or 30 
years from now faced with another 
tragedy, and still lacking the funda- 
mental information on which an ade- 
quate plan can be based. 

No similar problem of similar size 
ever has been mastered by men. The 
issues transcend rule-of-thumb meth- 
ods. Only a thorough analysis into 
fundamental elements, with a new and 
creative synthesis, is adequate. Just 
as the architect of the skyscraper had 
to escape from the stone mason, and as 
the railroad creator had to escape from 
the horse and wagon, in order to fulfil 
their destinies, so the engineers who 
conquer the Mississippi must be able to 
see over the tops of the levees and to 
think and to design as scientists. They 
must stoop to the study of minutest 
elements, and must reach to a mastery 
of the whole. That attitude has yet 
to be in evidence. 
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HE first need of life on this planet 
is water. A man can live nearly as 
many weeks without food as he can live 
days without water. Moreover, it is 
the supply of water, and not the area of 
land, which will limit the number of 
people who can live in the United 
States. We have land enough for 
vastly greater crops and hence for a 
vastly greater population than we have 
water enough to sustain or produce. 

Running water in rivers and source 
streams, therefore, is the most im- 
portant of all natural resources, more 
important in certain ways even than 
the forest, and that is a large admission 
for a forester. ‘Twenty years ago the 
studies of McGee showed for the first 
time the real position of water in the 
economy of the Nation. 

Not only food supply, but the supply 
of clothing and the supply of wood are 
dependent upon the presence of water 
in sufficient quantity for vegetable 
growth. Water, moreover, is a cheap 
carrier of bulky goods, a source of vast 
and perpetual mechanical power, a 
carrier away of noxious wastes, and a 
giver of health, vigor, and delight 
through recreation. 

At the same time water uncontrolled 
may become a destroying agent of the 
first rank. ‘The greatest natural calam- 
ity in the history of the United States 
is the recent Mississippi flood. That 
such calamities are confined to no one 
river system is proved by the still more 
recent disaster in northern New Eng- 
land. 

Soil conservation is largely water 
conservation. ‘The prevention of ero- 
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sion is a question of handling "i 
while the getting or foregoing of new 
acreage through swamp drainage like- 
wise depends upon the handling of our 
water supply. 

In dealing with water, the law gives 
the public a freer hand than in dealing 
with other natural resources. Land, 
for example, may be owned absolutely 
in fee simple. But running water in 
its nature is a fugitive thing, and it is 
not subject like land to absolute private 
ownership. 

You may use the stream which runs 
by your door, but it is not your stream. 
Others have rights in it also. The law, 
consequently, gives the state large 
powers over it, much larger than any 
powers the state has over land. 

As to water, the public right is domi- 


nant, the private right subservient. 
Moreover, wherever its use affects 
navigation, albeit indirectly, the au- 


thority of the Federal Government is 
supreme. 

We have made but a poor use of 
these large public powers over water. 
Our dealings with our rivers have been 
haphazard, uncodrdinated, wasteful, 
political. It is well to remember that 
famous river in Texas where it was 
proposed to spend the money of the 
Nation not only to dig a navigable 
channel, but to build pumps enough to 
put water in the channel when dug. 

Our dealing with water has been the 
result of viewpoints and habits ac- 
quired when we had abundant water 
supply for a sparse population in a 
humid climate. These habits, legal 
and otherwise, were found to be un- 
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suited to the same sparse population in 
an arid climate. We were obliged to 
adopt legal principles outside the 
English common law to meet physical 
conditions outside the experience out of 
which that common law had sprung. 
Eventually we shall have to consider 
how far the common law principles 
have become unsuited to a dense 
population even in a humid climate, 
but that time is not yet. 

Nation, state, municipality, corpora- 
tion, and individual citizen have each 
dealt with water here and there from 
time to time as need arose without 
comprehensiveness of view, consistency 
of purpose, unity of method, or co- 
ordination of effort. The times are 
ripe for a change in policy. 

Two decades have passed since 
Roosevelt’s Inland Waterways Com- 
mission, in a sane and courageous re- 
port, summoned all men of intelligence 
and vision to unite behind a wise and 
foresighted policy for the control and 
development of our river systems. 
Such a policy, to take the place of the 
selfish, scrambled, local policies which 
have hitherto stood in the way of the 
comprehensive and effective develop- 
ment of our rivers, must be built upon 
principles or considerations such as 
the following: 


WaTER CONSERVATION PRINCIPLES 


Every stream and every river system 
is a unit from its source to its mouth, 
and common principles and one general 
policy should control in all uses of it 
and dealings with it throughout its 
whole extent. 

The common plan and policy should 
take carefully into account all of the 
different ways in which water can be 
made to serve mankind, such as do- 
mestic water supply, industrial proc- 
essing, sewage and waste disposal, 
irrigation, draining, power, navigation, 
and recreation. 
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When any of these uses are mutually 
exclusive, preference must always be 
given to the higher use over the lower, 
usually in the order of domestic supply, 
waste disposal, irrigation, power, and 
navigation. 

All uses of the water and benefits to 
be derived from its control should be 
kept carefully in view. One of the 
greatest dangers to wise and effective 
stream development is that undue 
emphasis on local or temporary ad- 
vantages will make forever impossible 
the complete utilization of the resources 
of the stream. 

The authority and undertakings of 
Nation, states, municipalities and indi- 
viduals should be pooled to attain a 
common object and execute the several 
parts of a common program. 

In executing such a common pro- 
gram it is of the first importance that 
all existing National, state, and munic- 
ipal public rights of control and public 
property rights shall be maintained 
unimpaired. 

In establishing control of any stream 
or any river system for flood prevention 
or any other purpose, every useful and 
available means of establishing such 
control, including levees, spillways, 
soil conservation, forest conservation, 
storage reservoirs, and any others, 
should be considered and made use of 
to the fullest practicable extent. 

In all projects for stream control, the 
feasibility of securing repayment, in 
whole or in part, of the expense of such 
control from the development of elec- 
trical power through storage and other 
reservoirs, and from assessment of 
resource values directly created by 
such reservoirs, should be fully con- 
sidered and put to use when available. 

The execution of the new policy and 
plans under it should be taken wholly 
out of politics and put beyond the 
hazards of annual appropriations. 

The allotment of costs between the 
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National Government and local inter- 
ests should be established in each case 
upon the basis of the local benefits to be 
conferred and the ability of the locali- 
ties to pay. 


Tue Kinp or Commission WE NEED 

The foregoing brief statement in- 
dicates partly, but only partly, the 
complexity and reach of the problem 
of controlling such a river system as 
the Mississippi River. As the largest 
conservation problem ever undertaken 
by any nation, and as affecting most 
vitally the vast central valley of the 
United States, this gigantic adventure 
of bridling the Mississippi deserves 
the best skill and experience this 
country can provide. 

The Mississippi problem is the 
biggest half of our waterways problem 
and it consists of two parts. The 
first concerns immediate relief for the 
situation of the moment; the other, 
the permanent cure of floods and the 
complete utilization of the Mississippi 
River system. The preparation of a 
plan for the latter should be attempted 
only under the direction of the most 
competent men this nation can supply. 

My suggestion is that a commission 
consisting of the foremost engineers 
and experts in every one of the lines 
involved—electric, hydraulic, forestal, 
agricultural, social, financial, and any 
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others—should be selected for two 
purposes: First to acquire or assemble 
the necessary basis of fact concerning 
the Mississippi system—facts which 
the Army Engineers have most un- 
fortunately neglected to secure; and 
secondly, upon the basis of these facts 
to prepare a general plan under which 
this vast undertaking may fairly be 
expected to produce results. 

It is now proposed by certain inter- 
ests to entrust this enormous task to the 
Corps of Army Engineers through the 
Mississippi River Commission, which 
it dominates. These two bodies, by 
their insistence on the policy of levees 
only, long after repeated disastrous 
floods had proved it unsound, have 
committed, in my opinion, the most 
colossal engineering blunder in human 
history. To leave the future of the 
Mississippi in the hands of these 
same men would be to certify failure 
in advance. 

If this plan to employ the foremost 
experts in this, the foremost conserva- 
tion enterprise of mankind, is sound, 
then the same general procedure will 
apply, in its degree, to other similar 
but smaller undertakings. The es- 
sential thing is to make use of the best 
we have in knowledge, experience, and 
achievement, and to learn from the 
blunders of the past how to avoid falling 
into the same pit. at 
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HE St. Lawrence Waterway Proj- 

ect, from the engineering point of 
view, consists in the canalization of the 
St. Lawrence River, making it available 
to ocean-going vessels, from Montreal 
Harbor to Lake Ontario. 

This portion of the river, a distance 
of some 182 miles, flows over an un- 
dulating plain in which it has carved 
scarcely any valley. The river has an 
average width of about a mile from 
Cornwall to Lake Ontario. Below 
Cornwall (Plate I), it widens to five or 
six miles in three places, forming Lake 
St. Francis, Lake St. Louis and the La 
Prairie Basin, which are connected by 
the famous Cedar and Lachine Rapids, 
respectively. A series of rapids occurs 
above Cornwall which extends up the 
river to Prescott. The rapids are 
caused by the river flowing over bed 
rock formation which outcrop at these 
places. It is the drowning of these 
rapids by building dams at certain 
proposed points, thus creating large 
tranquil pools and the connecting of 
these pools and lakes, with canals and 
locks, which forms the main engineer- 
ing problem to be solved. To the 
engineer the problem is not unsolvable. 

Starting from Montreal Harbor, the 
first division of construction necessary 
will need to overcome the rise of 8 feet 
to the level of La Prairie Basin, the 
drowning of the Lachine Rapids by 
building a dam near the vicinity of 
Heron Island and dredging the shoals 
at the lower end of Lake St. Louis. 

It is proposed to locate the first lock 
about 2000 feet down stream from 
Victoria Bridge and just north of the 
Mackay Guard Pier, as shown in Plate 
II. The locks are to be the same size 
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as those at the New Welland Canal, 
which climbs the Niagara Escarpment, 
and will be completed by 1930. These 
locks are 860 feet long by 80 feet mini- 
mum width with sills for 30-foot draft. 
This lock will raise the level to an ele- 
vation of +52 feet. 

It might be added that it has been 
proposed to build a low dam just south 
of Victoria Bridge and raise the level 
of La Prairie Basin, using it as a part 
of the course and gain the use of the low 
head for power. This plan probably 
will not be carried out because of the 
very long dam to be built; the excessive 
amount of dredging necessary to gain 
the ship channel; the excessive amount 
of dike building around the basin and 
the town of La Prairie in order to pro- 
tect it from inundation during periods 
of heavy flow; the necessity of buying 
a large acreage to prevent property 
damage; the probable loss of the use of 
the power-generating units when ice 
jams occur in the lower St. Lawrence, 
causing the flood waters to set back 
over the dam. The return from this 
low head development would not be 
great enough to offset the costs. 

From Lock No. 1, the course of the 
route will probably pass through the 
west approach to Victoria Bridge, ne- 
cessitating the building of probably 
two lift bridges to carry a total of three 
railroad tracks, one electric line and 
the highway. From this point the 
course will follow the shore line ap- 
proximately, passing to the west of 
Nuns Island. On the river side of the 
canal a concrete retaining wall backed 
by an earth fill toward the river and 
paved to provide against damage by 
ice and wave action is proposed, 
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There is already a dike on the Montreal 
side of sufficient height and size to 
protect the riparian property which will 
serve as the land bank. It will be 
necessary to pave it against wave 
action. 

This course continues practically in a 
straight line about a mile past the vil- 
lage of Verdun, where a second lock 
will be located. This lock will raise 
the elevation to that of Lake St. Louis. 
This plan calls for a dam across the 
Lachine Rapids some 4000 feet beyond 
the lock and in the vicinity of Heron 
Island. Its exact location will be 
determined by the cost of construction 
and maintenance of the temporary 
diversion dam during the construction 
period. 

There seems to be an excellent foun- 
dation of rock averaging 2! to 5 feet 
beneath the surface of the rapids ex- 
tending out from both banks from 1000 
to 1300 feet. These portions of the 
dam, then, would be relatively easy to 
construct. The remaining portion 
would offer greater difficulty, as the 
Canadian District Engineer! pointed 
out, because the whole river seems to 
rush through a gap some 400 feet at a 
rate of about 30 miles per hour. 
Several soundings were taken which 
seemed to indicate that there were 
several points in the gap which were 
200 feet deep. Another heavy cost to 
be thought of will be the large amount 
of earth and rock to be removed in 
order to carry the volume of water to 
the probable location of the power 
house, and the still heavier cost of ex- 
cavating the rock for the tail race, as 
it is as necessary to take the large 
volume of water away from the tur- 
bines as it is to bring the water to 
them, in order that they may operate 
efficiently. 

This development will give about 
700,000 horsepower, which, according 

! District Engineer Yule. 
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to the District Engineer, could be ab- 
sorbed by the industries at Montreal] 
and vicinity immediately, if it were 
available. 

The canal channel from the dam to 
Lachine Wharf will follow the shore 
line. At this point it will enter the 
deep water of Lake St. Louis, where 
there is a stretch of 14 miles of almost 
unrestricted sailing. The cost of this 
project is estimated at about $145,- 
000,000. 

It is a little less costly for this portion 
of the route if both the power develop- 
ment and waterway are developed 
together since there is a demand for the 
power. If the demand for the power 
did not exist, it would be less costly to 
develop the waterway on an inside land 
route through Ville Emard to Lachine. 

The inside route contemplates the 
power development coming at a later 
date; but the initial cost of each would 
be greater, developing them separately 
than to use the above described route 
which contemplates developing both 
the power and Lachine Rapids route 
atthesametime. It is also to be noted 
that the inside route will be only a 25- 
foot channel until the power project is 
completed, whereas the Lachine Rapids 
route with the power development will 
be a 30-foot channel from Montreal 
Harbor through Lake St. Louis. 

The second division (Plate III) of 
construction is the connecting of the 
upper end of Lake St. Louis with the 
lower end of Lake St. Francis. The 
difference in level between the two is 

83 feet, Lake St. Francis being at a level 
of +152 feet. 

These two lakes are separated by a 
series of three rapids, Coteau, Cedar 
and Splitrock Rapids, over a total dis- 
tance of about 16 miles. It is possible, 
and the foundations are such that 
dams can be built at the foot of each 
rapid, thus ponding the water. How- 
ever, this idea can be immediately dis- 
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missed from practical consideration 
because of the enormous cost of build- 
ing diversion dams for the construction 
period. 

It has been proposed to build a canal 
around the rapids on the south side of 
the river. Entrance from Lake St. 
Louis is near Melocheville. The locks 
of 41-foot lift each are located not far 
from the village which will raise the 
level to that of Lake St. Francis. The 
foundations of these locks will rest on 
bed rock. The canal will then con- 
tinue in a straight line for about six 
miles, followed by a series of gentle 
sweeping curves to the right for a 
distance of four miles. A tangent of 
three miles brings the canal to the shore 
of Lake St. Francis. 

It will be necessary to dredge a 
channel of two miles to deep water in 
Lake St. Francis. The entire canal can 
be built through Champlain clay with 
a width of 450 feet at the top, a depth 
of 30 feet, and a provision for widening 
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to 600 feet in the future at a cost of 
40,000,000. This includes all costs, 
bridges, railroad fills and guard locks 
at Lake St. Francis. Power can be 
developed at a later date without any 
interference with navigation at a cost of 
152,000,000 for 1,560,000 horsepower. 

If power is developed at the same 
time that the waterway is built, then 
another scheme can effect a saving of 
about fifteen million dollars to the 
development of power. This scheme 
can be carried out on the north side of 
the river, by constructing a dam across 
the river above the town of Cedars 
from Point a Brion to Point du Do- 
main, and building a large power canal 
running back of the village of Cedars 
to a power house located just north of 
the point where the present Soulanges 
Canal enters Lake St. Louis. 

The new ship canal would lie north 
of the power house with the first lock 
at the entrance and the second further 
up Chamberry Gully. The plan would 
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necessitate a guard lock between Broad 
Island and Grande Island, with an 
embanked channel and _ regulating 
works at Thorn Island; also, dredging 
from Thorn Island to Prisoner Island 
in order to care for the heaviest floods 
and winter conditions. 

This plan contemplates a 30-foot 
channel for $55,000,000 with a very 
easy power development at a later date 
at a cost of $125,000,000, or at a total 
of $180,000,000. 

It seems likely that the demands for 
power will be so great by the time that 
this project will be completed that it will 
pay to embark on the second scheme 
of development rather than the first. 

The Third Division of construction is 
the deepening and widening of the 
channel through Lake St. Francis. It 
is a distance of 28 miles and a channel 
450 feet wide by 30 feet deep is esti- 
mated to cost $1,820,000. 

The Fourth Division (Plate IV) of 
the development, known as the Inter- 


Div. 4 — Lower Dam 


national section of power development, 
comprises a distance of about 50 miles 
between Cornwall and Prescott. 

The scheme that will probably be 
used is known as scheme “B” in the 
International Joint Commission’s re- 
port which provides for the least 
amount of land inundated. This 
scheme calls for a two-stage power 
development making the total amount 
of land inundated 6000 acres. 

The lower dam and power houses 
will be located between the lower end 
of Barnhart Island and the mainland 
on the Cornwall side intersecting Lock _ 
No. 20 of the present Cornwall Canal 
some three miles above the village. 
Another dam in this series is to cut off | 
the main Long Sault Rapids and is _ 
located at the upper end of Barnhart 
Island to a point near the lower end of 
Long Sault Island.2. The third dam 


The investigation of foundations by tunneling 
under the river was being carried out by U. § 
Engineers in the summer of 1925. 
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will regulate the flow to the Massena 
Power Canal and connects the upper 
end of Long Sault Island with the 
eastern shore. 

It will be necessary to carry out 
considerable dredging and enlarging 
of the channels in order to care for the 
volume of water at the several points 
in this portion of the development. 
The cut at Polly’s Gut must be en- 
larged in order to care for the swift 
water and to lower the velocity of the 
river on the north side of Cornwall 
Island. A large amount of earth and 
rock removal are necessary at the 
Barnhart development; also, the chan- 
nel must be widened and deepened 
between Shiek Island and Barnhart 
Island to bring full delivery to the fore- 
bay of the power house. An additional 
channel and control dam will be placed 
near the lower portion of Long Sault 
Island to care for extreme high water 
and to divert the flow during construc- 
tion of the Long Sault dam. The pro- 
posed waterway channel necessitates a 
large amount of dredging to be carried 
out on the north side of Cornwall 

a Island from the upper end of St. 
4 _ Regis Island to a point just southeast 

of the village where Lock No. 7 will be 
é located. This lock will carry the level 


to elevation +200 feet. The canal 
__ will continue overland for about three 
miles to Lock No. 8, which will have a 

i life to elevution +210; again continu- 
ing in a straight line to the stillwater 
north of Shiek Island which is created 
a by a dam from the lower end of Shiek 
Island to the mainland and a dam 

- which already exists from the upper 
end of Shiek Island to the present Corn- 
~ wall Canal embankment. From this 
point to Morrisburg (Plate V), it is 
practically open water, but it will be 
‘necessary to do some dredging between 
_ Weaver’s Point and the entrance to 
Lock No. 9 which will be located about 
mile west of the village. A dam 
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be built at this point from the main- 
land to Ogden Island, from Ogden 


Island to Clark Island, and from Clark ° 


Island to Murphy Point. Two power 
house developments will be located on 
either side of Clark Island, while the 
sluiceway and spillway will be in that 
portion of the dam that crosses the 
main section of the river. The Morris- 


, burg dam raises the elevation to +242 


feet, thus creating stillwater with only 
the proper amount of gradient from 
Morrisburg to Lake Ontario. Some 
dredging will be necessary above Mor- 
risburg in order that the full amount of 
water may be easily discharged under a 
low velocity as it is now being dis- 
charged under the high velocity of the 
rapids. The total amount of water 
power developed at Barnhart is 1,250,- 
000 horsepower and at Morrisburg 
600,000. 

The total cost of this division in- 
cluding power, 30-foot navigation 
and all damages, is estimated to be 
$212,000,000. 

The Fifth Division, from Chimney 
Point to Lake Ontario, is 655 miles 
long, with a fall of about one foot. 
The channel is deep and wide, having 
a minimum width of about 500 feet 
through the Thousand Islands. A few 
points of rock found above grade of 30- 
foot channel can be removed for an 
estimated cost of $100,000. 

The total improvement, as outlined, 
is estimated to cost about $539,000,000, 
of which about $125,000,000 is charge- 
able to navigation, and $414,000,000 
to power, averaging about $100 per 
horsepower developed. 
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HE President appointed a Com- 
mission March 14, 1924, to advise 

upon the development of a shipway 
from the Great Lakes to the sea. He 
named the following men to the Com- 
mission: 
Herbert Hoover, Chairman 
William C. Brood of New York = —_ 
James P. Goodrich of Indiana 
James E. Davidson of Michigan 
Charles L. Allen of Massachusetts 
James R. Howard of Iowa 
James P. Noonan of Missouri 
Stephen B. Davis, Counsel 
Charles P. Craig, Executive Secretary 

In 1919, the International Joint 
Commission between United States and 
Canada made an investigation of the 
proposed river improvement between 
Montreal and Lake Ontario, setting 
forth its conclusions and recommenda- 
tions in a report under the date of 
January 6, 1922. That Commission 
endorsed a plan for improvement of the 
St. Lawrence River and recommended 

that further study be made of the 

economic and engineering features. 
_ Therefore, in accordance with this 
recommendation a Commission was 

appointed by the President and a 
similar one by the Canadian Govern- 
ment known as the National Advisory 
_ Committee of Canada. It was agreed 
_ by the two governments that a Joint 
- Board of six engineers should be 
_ created and a complete survey be made. 
7 By the Rivers and Harbors Act, 
_ approved March 3, 1925, an item of 
$250,000 for this survey was allotted 

and the Board of Engineers of the 
United States Army were directed to 


the examination. 
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A Synopsis of the Hoover Report on the — 
St. Lawrence Shipway 


By Fayverre S. WARNER 


University of Pennsylvania 


The Department of Commerce, at 
the request of the Commission, under- 
took a full examination of the eco- 
nomic questions involved and its report 
was completed and transmitted in 
January, 1927. 

All this data together with numerous 
studies on the part of the members of 
the Commission have brought it to the 
following conclusions: 

1. The construction of such a ship- 
way from the Atlantic to the Great 
Lakes, as is proposed, will be of great 
economic benefit to the lowering of 
present transportation costs to the 
interior of the continent and particu- 
larly to the region around the Great 
Lakes. This territory embraces the 
following states: Ohio, Indiana, Ken- 
tucky, Illinois, lowa, Missouri, Kansas, 
Nebraska, North and South Dako- 
ta, Montana, Wisconsin, Minnesota, 


Michigan, Pennsylvania and New 
York. It also includes a large part of 
Canada. 


More than forty million inhabitants 
not only gain their livelihood from the 
basic industries within this territory, 
but produce a large surplus both from 
agriculture and manufacturing. 

The building of the Panama Canal 
brought the eastern coast nearer to the 
western in cheaperrates. But the gain 
was of much greater advantage to the 
eastern coast region than to the 
interior. 

If we take for illustration the cost in 
cents carrying a ton of staple goods at 
the present rate, using the cheapest 
route, we find that previous to the war, 
New York was 1904 cents away from 
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San Francisco, while it is now only 
1680 cents. Chicago, which was 2610 
cents away from the Pacific coast 
before the war, is now 2946 cents away. 
In other words, Chicago has moved 336 
cents away from the coast, while New 
York has moved 224 cents nearer. 

Similarly it can be shown that 
Chicago has moved about 594 cents 
away from the markets of the Atlantic 
Seaboard and South America. This 
same ratio applies to other mid-western 
points. 

The increases in rates have affected 
this section from 6 to 18 cents per 
bushel upon grain, while similar in- 
creases have not taken place in com- 
peting countries, which have greater 
access to the seaboard. Hence, this 
deduction of freight rates comes out of 
the mid-continent farmers’ receipts. 
The effect of completing such a ship- 
way as the proposed St. Lawrence 
improvement would be to gain a sub- 
stantial reduction in the cost of trans- 
portation, and would be a direct cause 
for raising the price levels of all grain 
in the lakes transportation area. 

Other industries would be affected 
by the same type of economic reaction. 
It has been estimated that the returns 
in a single year to the farmers would 
equal the capital cost of the waterway. 

2. There are three different routes 
proposed : 


(a) The reconstruction of the 
present canal from Lake Ontario to 
the Hudson, using the new Welland 
Canal now under construction by the 
Canadian Government to connect 
Lake Ontario and Lake Erie. The 
United States has treaty protection 
in equal treatment in the use of the 
Welland Canal. 


(b) An “All American” route, 


which would use the same route, but 
would construct a new ship canal on 
the south side of Niagara which 
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would duplicate the Welland Canal. 

(c) By using the St. Lawrence 
River under joint agreement with 
Canada. 


Depth of Shipway. It is pro- 
posed to build all permanent structures 
for a depth of 30 feet, but to make the 
connecting canals only 25 feet, as that 
draft will at present admit 88 per cent 
of all ships entering American ports. 

The capacity of this canal is esti- 
mated at 30,000,000 tons per year if a 
single chain of locks is used. This 
capacity can be increased to almost any 
desired amount by constructing parallel 
locks. 

4. The Department of Commerce 
estimates the following tonnages by 
routes: 

Minimum Maximum 
Tons Tons 
Ontario-New York route 15,000,000 20,000,000 


St. Lawrence route .... 21,000,000 25,000,000 
Median. 17,500,000 23,000,000 


80 per cent represents imports and exports. _ 


20 per cent represents internal traffic. 


The United States Engineers 
report of December 6, 1926, estimate 
the cost of construction of a ship canal: 
Lake Ontario-Hudson route, %506,000- 
000; All American route, $631,000,000; 
St. Lawrence route, $123,000,000 to 
$148,000,000, depending upon the 
quantity of hydro-electric develop- 
ment. The All-American or Lake On- 
tario-Hudson routes would not devel- 
op power. 

The development of the St. 
Lawrence for power is_ inevitable. 
Complete development will give about 
5,000,000 installed horsepower of which 
2,250,000 horsepower lies in the inter- 
national section. It is profitable to 
develop this river for power, and this 
would eventually create a shipway even 
though the other routes are undertaken. 

7. The requirements for power by 
the Province of Ontario, New York 
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and New England States will be great 
enough by the time the project in the 
international section is completed to 
absorb the entire output. 

The development of power of this 
section with an additional expenditure 
from $22,000,000 to $34,000,000, de- 
pending upon the details as to whether 
it is a two-stage or single stage, for 
locks and canals would carry the ship- 
way 141 miles out of the total 183 miles 
from Lake Ontario to Montreal, or 
within 42 miles of tidewater. There 
are two plans, first, by building a 
shipway around the rapids completely 
independent of any future power de- 
velopment, and second, by making use 
of a partial development in order to 
offset future costs to the complete 
development of power. 

The first method will cost about 
$97,500,000, while the second would 
cost about $161,000,000. The second 
method is recommended by the Joint 
Board of Engineers. 

9. It is possible that other agencies 
than the governments themselves will 
be given the right to develop the power. 
However, the undertaking is of such a 
nature that the power development and 
navigation project will probably be 
carried out ‘as a joint one between the 
United States and Canada. 

The method as to how the costs shall 
be shared by the two countries has not 
been determined. 

10. Comparison costs of mainte- 
nance with interest at 4! per cent of 


the three routes are: 


Per Year 
36,000,000 
Lake Ontario-Hudson. .... .. 28,770,000 


These estimates applied to the an- 


- nual tonnages on these routes are: 


Per Ton 
$2.06 
Lake Ontario-Hudson................ 1.64 


11. Comparison of restricted naviga- 


tion routes: 
Miles 
Lake Ontario-Hudson.................. 128 
Obstructions to navigation: 
Locks Bridges 
Lake Ontario-Hudson........... 20 54 


The St. Lawrence route is nearer 
northern European ports by 625 miles 
than would be the Lake Ontario- 
Hudson route; but it is 1,550 miles 
further to New York and from 450 to 
1,350 miles further to South Atlantic 
ports. These distances, however, are 
compensated for by better navigation 
in the St. Lawrence route. 

12. The time required for construc- 
tion has been estimated to be eight 
years, but it may be assumed that ten 
years will be the minimum period even 
though all international questions, 
legislation, administrative and financial 
problems can be rapidly overcome. 

13. It is hardly necessary to discuss 
the military advantages of one route 
over the other, but they may be 
summed up in the words of the Chief of 
Engineers: “The military advantages 
of the proposed waterway across the 
State of New York are not sufficiently 
great enough to affect the consideration 
of a matter involving hundreds of 
millions of dollars. It will be noted 
that many points of both routes are so 
close to the border as to make them 
subject to possible destruction in case 
of war.” 

14. It is noted that the State of New 
York has a special interest in the 
development of power on the St. 
Lawrence route, but owing to the 
international character of the river, it 
will be necessary that the Federal 
Government assent to and negotiate 
power development questions from the 


American side, 
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15. It is feared by some eastern 
seaboard cities that in case the St. 
Lawrence route is constructed that 
they will lose some transfer and ship- 
ping business. 

It may be stated that the total 
estimated tonnage for this route equals 
only 4 per cent of the present tonnage 
carried by the American Railway 
systems which now connect the Lakes 
with the Altantic Seaboard. It is 
equal to only 12 per cent of the ship- 
ments now moving through American 
sea ports. It is theoretically possible 
that the natural increase in traffic 
during the years of construction will 
increase to enough to completely offset 
any decrease that may come to Ameri- 
can seaboard ports. 


z SyNopsis OF THE Hoover REpoRT ON THE St. LAWRENCE SHIPWAY 71 


The conclusions of the Commission 
are: 


1. The construction of the shipway 
from the Great Lakes to the sea is 
imperative. 

2. The shipway should be con- 
structed on the St. Lawrence route, 
provided suitable agreement can be 
made for its joint undertaking with the 
Dominion of Canada. 


3. That the development of the 
power resources of the St. Lawrence 
should be undertaken by appropriate 
agencies. 


4. That negotiations should be en- 
tered into with Canada in an endeavor 
to arrive in agreement upon all these 
subjects. 
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‘i purpose of the St. Lawrence 
Waterway is to afford an efficient 
water transportation route from the 
Great Lakes to the sea. Its engineer- 
ing aspects deal primarily with the best 
means for creating such a highway for 
deep-draft shipping. But this is only 
part of the problem. The portion of 
the St. Imwrence that now remains a 
bar to such shipping has potential 
power resources whose eventual de- 
velopment will be an economic asset 
of far-reaching importance to the two 
nations concerned. The engineering 
problem is then to find the best means 
of co-ordinating improvement of the 
river for through deep-draft naviga- 
tion -with the immediate or ultimate 
development of its power resources. 

From the point where it leaves Lake 
Ontario, the St. Lawrence lies along 
the boundary between the United 
States and Canada for a distance of 
115 miles, with the Province of Ontario 
on the north and the State of New 
York on the.south. The river then 
leaves the boundary and flows through 
the Province of Quebec to the Gulf of 
St. Lawrence. The port of Montreal 
lies 180 miles downstream from Lake 
Ontario. 

From Montreal to the sea, the Do- 
minion of Canada has already provided 
a channel thirty feet in depth at low 
water, which has made that city one of 
the great ports of the continent. A 
project is under way to enlarge this 
channel to a depth of 35 feet. The 
part of the river which bars Lake navi- 
gation from the sea, and ocean naviga- 
tion from Lake Ontario, is therefore 
the 180-mile reach from that lake to 


By G. B. Prtuspury 
Lieutenant Colonel, Corps of Engineers, U. S. Army 
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Montreal. In this reach the river falls 
a total of some 225 feet over three suc- 
cessive series of rapids, lying between 
long stretches of deep, slow flowing 
water and expansions of the river course 
into lake reaches. 

It is to be anticipated that hydro- 
electric generating machinery with a 
total installed capacity of some 5,- 
000,000 horsepower will eventually 
develop the power economically utiliz- 
able from the large and uniform river 
flow through this section. More than 
half of this potential power lies on the 
portion of the river within the Province 
of Quebec. 

The Great Lakes are of necessity an 
integral part of the waterway system 
of which the St. Lawrence Waterway 
would form a part. Each of the lakes 
has, it is needless to say, a depth ade- 
quate for vessels of any practicable 
draft, and the Straits of Mackinac, 
between lakes Michigan and Huron, 
also have ample depth for any naviga- 
tion. The rivers connecting the other 
lakes are the limiting factor in deter- 
mining the depth available for shipping 
on the lake system. 


OF INTERCONNECTING 
CHANNELS 


IMPROVEMENT 


The interconnecting Channels from 
Lake Superior through Lake Huron 
into Lake Erie have been improved by 
the United States Government by 
channel excavation, and by the con- 
struction of four parallel locks at St. 
Mary’s Falls, at the outlet of Lake 


Superior, to afford a_ transportation 
route normally available for vessels 


Canada has contrib- 


of 20-foot draft. 
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uted a fifth lock at the St. Mary’s Falls. 
The recent low water levels on the 
lakes, due to a cycle of low precipita- 
tion on their drainage basin, and to the 
diversion of water from Lake Michigan 
by the Chicago sanitary district, re- 
duced the available draft at one time 
to as little as 18 feet. The draft that 
can be carried at the present time is 
about 19 feet. A report on the advis- 
ability and cost of a further improve- 
ment of the interlake channels has been 
directed by Congress and is in prepara- 
tion. 

The transportation route afforded 
by the channels between the lakes has 
given rise to a water commerce of great 
volume, moving upward of 100,000,000 
tons of commerce per annum. Most of 
this commerce consists of bulk cargoes 
of iron ore, coal and grain, carried in a 
special type of vessel, longer and of 
greater capacity than the ordinary 
ocean cargo carrier, but of lighter draft 
to meet the limitations of the channel 
depth. With the loading and unload- 
ing machinery provided at the lake 
ports, the transportation of bulk freight 
has reached an unparalleled standard of 
efficiency. 

Lake Ontario lies at an elevation 326 
feet below Lake Erie. Navigation 
from Lake Erie to Lake Ontario passes 
through the Welland Canal, constructed 
and operated by the Dominion of 
Canada. The present Welland Canal 
affords a depth of 14 feet and over- 
comes the difference between the levels 
of the lakes by a series of 25 lift locks. 
Canada has now under construction a 
new Welland Ship Canal, generally 
paralleling the present canal. It is 25 
miles in length, with but seven lift 
locks and a guard lock. The lock sills 
are set to afford a depth of 30 feet. 
The portions of the canal first excavated 
were given a depth of 25 feet; the later 
contracts provide for a depth of 27 feet. 

From Lake Ontario to Montreal 14- 


foot navigation is now provided by side 
canals around the rapids in the St. 
Lawrence and by such channel exca- 
vation in the river as has been necessary 
for this draft. 

The present Welland and St. Law- 
rence Canals form the connecting link, 
via Lake Ontario, between the general 
lake system of navigation and deep 
water at Montreal. This route is 
navigated by vessels of 14-foot draft, 
similar in design to the lake freighters, 
but of much smaller dimensions. They 
are relatively high-powered to meet the 
swifter currents of the St. Lawrence. 
The commerce via this route*has been 
increasing rapidly in recent years, and is 
now somewhat in excess of 6,000,000 
tons per annum. 

In summary, navigation on the Great 
Lakes and the St. Lawrence now falls 
into three categories: 

(a) Lake navigation, operating nor- 
mally on 20-foot draft, on and between 
all the Lakes except Ontario. 

(b) Canal navigation, 14-foot draft, 
between Lake Erie ports and Montreal 
via the Welland Canal, Lake Ontario 
and the St. Lawrence. 

(c) Deep-sea navigation from Mon- 
treal to the ocean. 

When the new Welland Ship Canal is 
opened, lake navigation will be extended 
to Lake Ontario, and will then be 
separated from deep-sea navigation 
only by the 180 odd miles of the St. 
Lawrence above Montreal. But if 
the St. Lawrence gateway was then 
opened, vessels exceeding 20 feet in 
draft would not be able to penetrate 
into the lakes, beyond Lake Erie until 
the interlake channels are deepened. 


IMPROVEMENT OF THE St. LAWRENCE 
BETWEEN LakEONTARIOAND 
MontTREAL 

Since it is in part a boundary stream, 
the improvement of the upper St. 
Lawrence is an international project. 


be 7 
| 
Na 
‘ “| 
r 
1 
- 
4 
5 
r 
| 
. 
9 
a 
n 
s 


Plans for the improvement of the river 
between Lake Ontario and Montreal 
were prepared in 1921 by a board 
composed of one engineer for the 
United States, and one for Canada. 
These plans were presented tothe Inter- 
national Joint Commission, « permanent 
body created by treaty to deal with 
matters relating to the boundary 
waters between the two countries. 
The Joint Commission recommended 
that the two governments enter into a 
treaty arranging for the improvement 
of the river between Lake Ontario and 
Montreal. As it had received certain 
alternative plans for improving the 
internatiorial portion of the river for 
navigation and power, it further recom- 
mended that all plans presented be 
reviewed by an enlarged engineering 
board. In 1924 the two governments 
appointed such a board, known as the 
Joint Board of Engineers on the St. 
Lawrence Waterway. 


Tue Joiwt Boarp or ENGINEERS 

The membership of the board was, 
for the United States, Major General 
Edgar Jadwin, Chief of Engineers, 
U.S. Army, Col. William Kelly, Corps 
of Engineers, U. S. Army and the 
writer; for Canada, Mr. Duncan W. 
McLachlan, of the Department of 
Railways and Canals, Dominion of 
Canada, Mr. Oliver O. Lefebvre, 
Chief Engineer, Quebec Streams Com- 
mission, and Brig. Gen. Charles Ham- 
ilton Mitchell, C.B., C.M.G., Dean 


_ of the College of Engineering of the 


University of Toronto. The report of 
this board was submitted on November 
16, 1926, and appendices to the report, 
containing detailed discussions, plans 
and estimates, were filed in July, 1927. 
Under the instructions formulated by 


a the two governments the report of the 


board included findings on certain 


collateral questions, such as the effect of 


diversions of water from the Great 


Lakes on the levels of the lakes and of 
the St. Lawrence. There will here be 
considered only that part of the report 
which deals with the St. Lawrence 
itself. 


REPORT OF THE Boarp 


The St. Lawrence leaves Lake On- 
tario as a deep, slow-flowing stream, 
split in places into many channels by 
the Thousand Islands and other island 
groups. Ata distance of 67 miles from 
the lake the first rapids are met, and 
rapids and swift water continue through 
the remaining 48 miles of the inter- 
national border. The most spectacular 
of these rapids are the Long Sault, 
near the foot of the reach. Leaving 
the border, the river expands into the 
quiet water of Lake St. Francis, which 
extends for about 27 miles. The river 
then drops through a succession of 
rapids, 15 miles in length, to Lake St. 
Louis. Lake St. Louis is 15 miles in 
length. From the lake the river 
passes in a turbulent course some 10 
miles to Montreal Harbor. The fa- 
mous Lachine Rapids lie in this last 
section. 

The enormous reservoir of the Great 
Lakes equalizes the flow of the St. 
Lawrence and gives it an unparalleled 
uniformity of discharge. The river has 
no floods and no low water. Except 
where winter ice jams back up its 
levels, the range between high and low 
water marks is but a few feet. The 
minimum recorded monthly mean flow 
of 174,200 cubic feet per second in the 
upper St. Lawrence would be a flood 
on the Colorado; the maximum flow of 
318,000 cubic feet per second would be 
low water on the lower Mississippi. 
In comparison the outflow from the 
Ohio ranges from some 30,000 cubic 
feet per second to some 1,500,000 cubic 
feet per second between low water and 
flood. 

The large dependable discharge of 
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the St. Lawrence gives the river its 
great power possibilities. Moreover, 
because the flow is uniform, the river 
isnot an eroding and silt-bearing stream. 
Its course has long since adjusted itself 
to the flow which it carries, and conse- 
quently it runs as a clear blue stream 
between stable banks. Surveys of the 
bed made 50 years ago are still reliable. 
There will be no problem in the main- 
tenance of channels in the river after 
they are once excavated. 

There are consequences of the uni- 
formity of flow which are not so for- 
tunate. Since the river does not erode 
its bed and banks it has not cut itself 
a deep valley. It flows generally but 
little below the natural surface of the 
ground. Since there are no floods the 
land has long been occupied and 
improved almost to the waters’ edge. 
The construction of dams, to convert 
the rapid sections of the river into 
ponds, for the joint benefit of naviga- 
tion and of power, will cause, therefore, 
large overflow damages. While the 
compensation for such damages is a 
relatively small item of cost in any plan 
of improvement, there is, on sentimen- 
tal grounds, a demand that flooding be 
reduced to the minimum consistent 
with the public benefits resulting 
therefrom. 

Again, since there are no marked 
low-water seasons on the St. Lawrence, 
the unwatering of the foundations of 
dams and other structures in the river 
becomes a major engineering under- 
taking and adds greatly to the cost of 
the works. 

An essential feature in the prepara- 
tion of plans for the improvement of 
the St. Lawrence is a reliable knowledge 
of the foundation conditions for the 
various structures. The Joint Board 
of Engineers supplemented the infor- 
mation previously available by some 
450 borings, many of which were cored 
well into rock. In addition a special 


examination was made to verify the 

continuity of the rock under a proposed 
dam site at the Long Sault Rapids, 
where swift and broken water prevented 
the use of ordinary drilling methods. 
Shafts were sunk into rock on each 
shore, and from the bottom of these 
shafts horizontal diamond-drill borings 
were driven under the river bed. The © 
results of all of these investigations — 


show that suitable foundations are 
available for the various structures 
planned. 


It is convenient to consider the St. 
Lawrence in five sections. Using the 
designations employed by the Joint 
Board of Engineers these are: 

The Thousand Islands section, 6 
miles in length, embracing the deep, 
slow-flowing part of the river from 
Lake Ontario to the first rapids. 

The International Rapids section, 
48 miles in length, embracing the rapids 
and swift water extending along the — 
international boundary to Lake St. 
Francis. 

The Lake St. Francis section, ex- 
tending 26 miles to the end of deep 
water at the foot of that lake. 

The Soulanges section, 18 miles in 
length, extending from deep water in 
Lake St. Francis to deep water at the 
head of Lake St. Louis. 

The Lachine section, 23 miles in 
length, extending through Lake St. 
Louis and the rapids below them to 
Montreal harbor. 

The improvement of the Thousand — 
Islands section is solely a matter of _ 
removing certain dangerous rock reefs 
in the river, and of cutting back a few 
projecting points in the narrow parts of 
the channels between the islands, so as 
to afford safe and convenient naviga- 
tion. The improvement of the Lake 
St. Francis section requires only the 
dredging of deep channels through 
shoals in the lake. Neither of these 
two sections offers any engineering com- 
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plications. The engineering aspects 
of the proposal lie in the improvement 
of the three rapid sections—the Inter- 
national, the Soulange and the Lachine. 

There are two general methods for 
carrying navigation past each of these 
sections. One is to construct a lateral 
canal, with locks, and the other is to 
convert the rapids into a navigable 
reach by the construction of a dam or 
dams with locks and short canals to 
carry navigation past the dams. 

The enlargement of the existing 14- 
foot lateral canals may be summarily 
dismissed. These canals are so laid 
out as to require some 25 lockages in 
the transit between Lake Ontario and 
Montreal. ‘The delay incident to such 
a number of lockages in an improved 
canal is inadmissable. Moreover, the 
existing canals carry an important 
traffic and must be kept in operation 
until a new waterway is opened. 
Their enlargement under traffic would 
be most difficult and expensive, if not 
impossible. 

A new lateral canal requires, on the 
St. Lawrence, a less’ expenditure of 
funds than the construction of a dam 
in the river, but it affords a link in the 
navigation route through which vessels 
must move at siow speed, one which is 
subject to blockage should a vessel 
ground in the canal, and a route which 
cannot be enlarged readily to meet 
growing demands of traffic. The pool 
formed by a dam will afford open and 
unrestricted navigation, decidedly 
superior to that afforded by a canal. 
The concentrated fall at the dam will 
afford the means for developing power 
from the flow of the river, the value of 
which is an offset to the increased cost 
of pool navigation. 


Power DEVELOPMENT AND IMPROVE- 
MENT OF NAVIGATION 


While, therefore, the plans presented 
by the Joint Board of Engineers were 
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prepared in accordance with the recog- 
nized principle that the interests of 
navigation on the St. Lawrence are 
paramount, yet the board found that 
the full observance of this principle 
does not interfere with the beneficial 
use of the flow of the river for power. 
On the contrary, the improvement of 
the rapid sections of the river for the 
joint benefit of navigation and power 
was found to afford, as a rule, much 
better navigation than could be secured 
by the improvement now economically 
justifiable in the interest of navigation 
alone. 

The extent to which the development 
of power can be advantageously com- 
bined with the improvement of the 
river for navigation depends primarily 
on the rate at which power can be 
marketed. This is an economic ques- 
tion on which views may diverge quite 
widely. It is complicated by the eco- 
nomic policy entertained in Canada of 
restricting the export of power in order 
to stimulate the development of in- 
dustries within her borders. The plans 
presented by the Joint Board provide 
for an initial power development in 
conjunction with navigation improve- 
ment which is based on conservative 
estimates of the rate at which power 
can be marketed under restrictions as 
to exportation. They provide how- 
ever, for the eventual utilization of the 
complete power resources of the river. 

A controlling limitation on the in- 
stallation and operation of power plants 
on the St. Lawrence lies in the fact 
that any sensible hourly fluctuation in 
the volume of flow past Montreal is 
inadmissible from the standpoint of 
navigation in that port and in the 
channel from Montreal to the sea 
Montreal is not a tidal port. The 
extreme low-water elevation of the 
water surface in the harbor is some 18 
feet above sea level. The depths in 
the harbor are dependent upon the 
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slope of the river between Montreal 
and Quebec, where the river finally 
reaches sea level. ‘This slope is in turn 
dependent upon the volume of the dis- 
charge of the St. Lawrence and of the 
Ottawa, which join near Montreal. A 
fluctuation of 10 per cent in the dis- 
charge of the St. Lawrence produces 
a change of about one foot in the water 
level of Montreal Harbor. The depths 
in the harbor and in the channel to the 
sea have been won by the expenditure 
of large sums for dredging, and no 
diminution in depth through the opera- 
tion of up-river power plants would be 
tolerated. These plants cannot be 
designed and operated to secure the 
maximum use of water by fluctuating 
the hourly flow to meet the fluctuating 
power demand. 


Power PLANTs AND WiINTER 
DiscHArRGE CAPACITY 


The design and construction of 
hydro-electric machinery has reached 
such a stage that the design of power 
plants to develop the large quantities 
of power available in the St. Lawrence 
offers no new problems. The power 
plants must, however, operate both 
winter and summer if the power is to 
have any economic value, and the 
winter operation affords an unusual 
problem on the St. Lawrence. The 
critical feature is the maintenance of 
the winter discharge capacity of the 
river without excessive loss of head 
from ice gorging. 

The rapid sections of the river now 
run open during the winter, for the 
currents are so swift that an ice sheet 
cannot form over them. From the 
time that the water in the river reaches 
the freezing point, in late December or 
early January, until the end of the 
winter, these exposed reaches are 
steadily making ice in the form of 
frazil and anchor ice. Frazil ice forms 
as minute crystals in the water, anchor 


ice as loose masses on the bed of the 
river, due to the loss of heat by radia- 
tion. The particles of frazil agglomer- 
ate in pans of soft, snow-like ice which 
float down the surface of the river; and 
the anchor ice when loosened by the 
heat of the sun rises to the surface and 
floats down in similar masses. 

In the quiet water at the foot of each 
rapid section an ice cover forms early 
in the winter. The oncoming masses 
of slush ice pack against this until the 
sheet has progressed into currents so 
rapid that the slush is carried under 
the ice sheet, creating a hanging dam 
which gorges the river. The gorging 
causes a rise in the river surface which 
eventually permits the pack to extend 
upstream. The ice accumulations at 
the foot of the rapid reaches extend for 
miles at the end of winter, and raise 
the water level by from 10 to 30 feet. 

In the present condition of the river, 
the ice packs at the foot of the rapid 
reaches never push their way so far 
upstream as to back up the water at 
the head of the reach. There is a free 
discharge at the head of each reach, 
and the flow down the river suffers 
only the minor retardation due to 
minor local ice obstruction. 

The construction of a dam in any of 
the rapid reaches of the river will, in 
the general case, convert the down- 
stream portion of the reach into a deep, 
slow-flowing pool, certain to freeze 
over early in the winter. The upper 
portion of the reach will necessarily 
remain open, because the water levels 
at the head of each of the three rapid 
sections cannot be raised sufficiently to 
prevent this condition without creating 
excessive flood damage. Any sub- 
stantial raising of the water level at 
the head of the International Rapids 
section would flood out the cities on 
Lake Ontario; a raise of the water at 
the head of the Soulanges section would 
flood wide areas of the low-lying land 
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that borders Lake St. Francis; and a 
substantial raise at the head of the 
Lachine section would flood the suburbs 
of Montreal. 


ENLARGING CHANNEL TO PREV alll 
GORGES 


The situation to be met when a oe 
is built in the St. Lawrence is, therefore, 
the prevention of an ice gorge at the 
head of the frozen pool formed by the 
dam. It can be met by enlarging 
the river channel in the upper portion 
of the rapid section until the currents 
are reduced to so low a velocity that 
the oncoming slush ice formed in the 
part of the river which remains open 
will not be carried under the ice sheet, 
but will consolidate on the surface, 
extending the sheet upstream. The 
plans for power development prepared 
by the Joint Board of Engineers are 
based on enlarging the upper reaches 
of the rapid section by excavation 
where necessary to ensure, with the 
discharges that must be maintained in 
winter, current velocities so low as to 
effect this condition, except through 
short distances at the extreme upper 
end of the reach, where the remaining 
area of open water could not produce 
enough ice to be of consequence. 

The excavation required to accom- 
plish this result runs into large figures. 
The wide and deep channels necessary 
for the purpose will afford superior 
navigation, and will reduce the river 
slopes to a minimum, affording a 
maximum concentration of fall for 
power production. Their cost can, 
however, be justified only by considera- 
tions of winter power operation. 

It may be observed that the condi- 
tion described is due to the great 
volume of winter flow of the St. Law- 
rence as compared with the capacity of 
its natural channels. On the ordinary 
northern river the rise required to 
adjust the slopes to its winter — 
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is small in comparison with the rise 
during the spring floods, and does not 
have to be reckoned with in the devel- 
opment of power on the stream. 


Orner Metruops or PREVENTING 
GORGES 


he 


other methods have been 
advanced for meeting the peculiar 
winter situation on the St. Lawrence. 
One of these is to build the dams at so 
low a height that the ponds will not 
freeze over. If, however, the water is 
raised by the dams sufficiently to make 
the river navigable for deep draft 
shipping, and to concentrate the fall 
for power development, the currents 
are necessarily reduced to a range 
sufficiently low to permit of the forma- 
tion of an ice bridge across the stream 
under extreme weather conditions, but 
sufficiently high to convert this bridge 
into a hanging dam as soon as it has 
formed. The danger of the formation 
of an ice jam would always be present, 
and the consequences of its formation 
would be serious. Moreover, with the 
entire reach running open, the ice 
accumulating at the foot of the reach, 
as at present, would greatly reduce the 
head and the available power in winter. 

A view has unfortunately gained 
wide credence that the formation of 
frazil ice is due to the agitation of the 
water in the rapids, and that if the 
river surface is raised sufficiently to 
produce a smooth flow, the amount of 
frazil will be greatly reduced, even if 
the river remain open in winter. It is 
an elementary principle of physics that 
the amount of ice formed is propor- 
tional to the amount of heat lost, and 
extensive measurements made by the 
Joint Board establish the fact that the 
winter heat losses from smooth flowing 
portions of the river are at substantially 
the same rate as from the portions 
broken by rapids. 

An ice sheet over a ponded Portion of 
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the river creates an insulating blanket 
which reduces the heat loss to a small 
figure; and the ice produced by this 
residual merely adds slightly to the 
thickness of the insulating blanket. 
Since there is no marked spring rise on 
the upper St. Lawrence, the spring 
break up of the ice sheet will occur 
quietly and will not give rise to the 
jams found on rivers in which the 
breakup is accompanied by a freshet 
discharge. 

The studies made by the Joint Board 
show conclusively that the problem of 
winter power operation on the St. 
Lawrence can be best met by works 
designed to create an ice cover over the 
river. 

A second method that has been 
proposed for meeting the peculiar 
winter conditions on the St. Lawrence 
is to construct the power dam to such 
height as will utilize a part only of the 
full available fall in the reach, reserving 
the remaining available fall, by means 
of a control structure at the head of 
the reach, to overcome the retardation 
created by winter gorging. An in- 
herent difficulty with such a proposal is 
that it aggravates the condition that it 
is intended to remedy, because with the 
pool at a lower level, the length of the 
swifter running open river will neces- 
sarily be increased. Unless an ample 
margin of head is reserved, severe 
weather conditions might lead to its 
exhaustion before the end of winter. 
Works designed on this principle do not 
conserve the full value of the natural 
power resources of the river, and the 
cost of the control works is not sub- 
stantially less than the cost of the 
channel enlargement designed to pre- 
vent the condition that the control 
works are intended to remedy. 

The plans proposed by the Joint 
Board of Engineers are based on the 
foregoing considerations of the general 


problems involved. 


q 


PLANS FOR THE INTERNATIONAL 
Rapips SEcTION 


In the International Rapids section, _ 
extending 48 miles along the interna- _ 
tional border, the river has a total fall 
of 92 feet, a large part of which is con- 
centrated in the Long Sault Rapids, — 
near the foot of the reach. In this 
section the ponding of the river bya 
dam or dams, for the joint benefit of 
navigation and power, unquestionably _ 
affords the best method of develop- _ 
ment. The length of the section is | 
such that a side canal for navigation © 
would be extremely costly and would 
impose an unnecessary hindrance to 
shipping. A market exists in the 
United States for the prompt absorp- 
tion of all the power attributed to it 
from the development. While the | 
market for power in the Province of 
Ontario is less extensive, there is a 
present demand for at least some of the 
power that would be generated. 

Two plans for improvement were 
prepared by the Board, both of which 
were designed to open this portion of _ 
the river to deep-draft navigation, to 
assure the fullest practicable utilization 
of the power resources of the river, and 
to secure dependable winter power 
operation. One of these plans {pro- 
posed to convert the entire section into 
a single navigable pool by means of a 
single high dam and power houses, to 
be constructed at the foot of the reach, 
at Barnhart Island. This is designated 
the single-stage development. The 
second plan was for a two-stage devel- 
opment through the creation of an 
upper and a lower pool, the upper pool 
being formed by a dam and power 
house about midway through the reach, 
at Ogden Island, and the lower pool by 
a dam and power houses at Barnhart 
Island that would have 18 feet less 
height than in the single-stage develop- 


ment. 
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With the single-stage development, 
navigation would enter the pool 
through a free channel from the upper 
river, and would pass from the lower 
end of the pool through a short canal on 
the American shore, with two locks, 
into a channel leading to Lake St. 
Francis. With the two-stage develop- 
ment navigation would similarly enter 
the upper pool through a free channel, 
pass from the upper to the lower pool 
through a lock at the Ogden Island 
Dam, and from the lower pool through 
a canal with two locks to Lake St. 
Francis as in the single-stage plan. 
The two-stage development would 
therefore require one more lock than 
the single stage. 

The computed head at the power 
houses in the single-stage development 
is 85 feet. It is expected that the 
increased resistance of the ice-covered 
pool, and of ice obstruction in the tail 
races, will reduce the head to about 75 
feet in winter. ‘The power houses are 
to be built to provide for the eventual 
installation of hydro-electric generating 
machinery with a capacity of 2,326,000 
This will utilize the mean 
discharge of the river. 

With the two-stage plan the com- 
puted head at the upper power house at 
Ogden Island is 17 feet in summer and 
12 feet in winter, at the lower power 

houses 67 feet in summer and 63 feet in 
we winter. They are to be constructed 

for the eventual installation of 406,400 
horsepower at the upper power house 
and 1,808,600 at the lower, a total of 
2,215,000 horsepower. 

The plans for the single-stage devel- 
opment include the provision of con- 
trolling gates at the head of the reach 
at Galop Island with a free navigable 
pass 450 feet in width. These gates 
will normally remain open. 

The amount of channel enlargement 
required to assure satisfactory winter 
operation cannot be predicted in ad- 
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vance with certainty. It is proposed 
to execute initially only such enlarge- 
ment as is necessary to insure satis- 
factory navigation conditions and to 
prosecute this enlargement after the 
pool has been created, when dredging 
can be done more advantageously, 
until satisfactory winter operation is 
secured. The control of the head 
through the section afforded by the 
control gates at the Galop will afford a 
means for insuring the winter discharge 
capacity of the river during this period. 

The estimated cost of the single- 
stage development, including the even- 
tual enlargement of the channels to the 
extent foreseen as necessary to assure 
winter operation, and the eventual 
installation of hydroelectric generating 
machinery to the full power-house 
capacity is $235,000,000. This in- 
cludes compensation for 22,000 acres of 
land that would be inundated by the 
execution of the project and for all 
damages related thereto. The esti- 
mated cost of the two-stage develop- 
ment, similarly complete, is $264,500,- 
000. The area inundated would be 
12,000 acres. 

The United States Section of the 
Joint Board recommended the single- 
stage development as affording better 
navigation through the elimination of 
one lock, and slightly more power, at a 
cost of $29,600,000 less than the cost of 
a two-stage development. 

The Canadian Section of the board 
recommended the two-stage develop- 
ment on the ground that it can be 
carried out in two parts, so that power 
from the upper development can be 
developed and marketed before the 
whole of the project is completed. It 
believed that for this reason the 
overall cost, including interest charges, 
will not be as greatly in excess of the 
single-stage development as appears 
from the comparative costs without 
interest charges. It believed that 
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_ ENGINEERING ASPECTS OF THE St. LAWRENCE WATERWAY 


control over the flow of the river would 
be better assured. Flowage of land 
would be reduced as has been indicated. 

Studies made by the Canadian 
Section subsequent to the submission 
of the report have lead it to prefer a 
two-stage project with the upper dam 
about 7 miles farther downstream, at 
Crysler Island. The lower pool would 
be at an elevation 7 feet below that 
proposed in the former project, afford- 
ing a much more favorable head at the 
upper power house. The estimated 
cost of this modified two-stage project 
is $269,355,000, or about $5,000,000 in 
excess of the project with the upper 
dam at Ogden Island, and flooding 
damages are somewhat increased. The 
number of locks remains the same. 
Its advantage lies in the better power 
operating conditions afforded by the 
increased head at the power house of 
the upper dam. 

It may be observed that the con- 
struction of both dams of the two-stage 
development, with connected power- 
house substructures, is necessary before 
navigation can be opened through the 
reach. 

In this section the paramount in- 
terest of navigation is overshadowed by 
the large expenditures required for 
power development. The cost of the 
locks and their approaches and other 
works requisite only for navigation 
is but about $25,000,000 with the 


single-stage development, or about 
$33,000,000 with the two-stage. The 


remaining sums are required for power 
development whether or not navigation 
is provided. It is to be anticipated, 
therefore, that the arrangements made 
for financing the power development 
will determine the choice of the plan 
eventually selected. 


THE SOULANGES SECTION 


In the Soulanges section, extending 
18 miles from Lake St. Francis to Lake 


St. Louis, there is a total fall of about 
83 feet. At the Cedars Rapids, mid- 
way in the section, an existing and 
quite modern power plant diverts 
about one-third of the river flow and 
develops power with about 32-foot 
head. 

While the probable lack of market 
indicates that the immediate complete 
development of the power in this sec- 
tion in conjunction with navigation 
improvements would not be economi- 
cally justifiable, the Joint Board of 
Engineers found it to be practicable 
and advantageous to combine the im- 
provement for navigation with the 
development of power on a progressive 
program of construction of power 
plants, only the first part of the power 
development being undertaken in con- 
junction with the works required to 
carry navigation through the section. 

This plan provides for the construc- 
tion of a dam and power houses at the 
head of the Cedar Rapids, which 
would create a navigable pool in the 
upper part of the section, and would 
afford a head of 22 feet. Navigation 
would enter this pool from Lake St. 
Francis through a canal, 3 miles in 
length with one low lift lock, and would 
pass from the pool to Lake St. Louis 
through a second canal, 5 miles in 
length, with two lift locks. 

The estimated cost of this initial 
development, including the develop- 
ment of 382,000 horsepower at the 
power houses, is $104,000,000. The 
eventual development of the remaining 
available power, in part by a head-race 
canal to the escarpment at Lake St. 
Louis and in part by a second dam and 
power house at the foot of the section, 
is $101,000,000. The total installed 
hydroelectric generating machinery in 
the eventual complete development 
would have a capacity of about 2,000,- 
000 horsepower. 

A comprehensive scheme for the 
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immediate development of the entire 
power resources of the river, and the 
utilization of the entire river course 
for navigation, by the construction 
of two dams which would convert the 
river into two navigable pools, was 
found to cost $10,000,000 less than 
the eventual cost of the successive 
power development with the plans 
recommended. It was regarded as 
meriting serious consideration if a 
market for the large amount of power 
can be found within a _ reasonable 
period. 

The Joint Board of Engineers united 
in the view that the plan first outlined 
better provides for the present and 
future development of the waterway 
than any scheme for navigation alone, 
and is therefore the desirable plan, 
if arrangements are made whereby 
power interests bear a fair proportion 
of the initial expenditure required. 

If it be found impossible to arrange 
for such coéperation in meeting the 
initial cost, a majority of the Canadian 
Section of the Board favored the con- 
struction of a lateral canal for naviga- 
tion on the south side of the river, at 
an estimated cost of $33,640,000. It 
would be about 15 miles in length from 
shore to shore. A canal can be built 
in this location at the least cost, but no 
part of the canal can be subsequently 
incorporated in a development of the 
river channels for navigation. The 
United States Section submitted the 
view that a route designed to serve so 
large a territory will demand eventually 
the freer navigation of the open river. 
It believed, therefore, that even if 
arrangements cannot be made for the 
participation of power development 
in the initial development, it would be 
better to proceed on the plans laid out 
for this development, limiting the 
construction of the power houses to the 
substructures. The cost, when so 
curtailed, would be $78,515,000. As 


an alternative the United States See- 
tion suggested a canal on the north side 
of the river, at a cost of $40,378,000, 
most of which could be utilized in 
connection with a subsequent develop- 
ment of the river channel. 


PLANS FOR THE LACHINE SECTION 


The remaining section for considera- 
tion is the Lachine section, which 
includes Lake St. Louis and the 10 
miles of rapids, swift water and shoals 
between that lake and Montreal Har- 
bor. In this section, the first 11 miles 
through Lake St. Louis are in deep 
water, the remaining 4 miles are 
through the shoal water at its foot. 
The total fall through the section is 48 
feet, of which 24 feet is the fall through 
the Lachine Rapids. 

The winter rise in and above Mon- 
treal Harbor, due to the accumulation 
of ice, reduces the total fall to about 30 
feet. 

The Joint Board of Engineers found 
that in this section it was not feasible 
to utilize any part river channel below 
Lake St. Louis for navigation without 
an excessive amount of costly excava- 
tion, on account of the high current 
velocities in this contracted section of 
the river even when raised to its highest 
practicable level. It found, therefore, 
that a side canal affords the most suit- 
able route for navigation between Lake 
St. Louis and Montreal Harbor. 

The route selected for the side canal 
follows close to the river bank in order 
that it will not interfere with the future 
growth of the city of Montreal and will 
not introduce the difficult problem 
inherent to the crossing of land and 
water traffic, with the consequent 
inconvenience and delay to both. It 
has three lift locks and a guard gate. 

The city of Montreal lies on an island 
at the confluence of the St. Lawrence 
and the Ottawa. A part of the dis- 
charge of the Ottawa is delivered into 
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Lake St. Louis above the city, and a 
part flows north of the city, joining the 
St. Lawrence at the foot of the island 
on which the city lies. On account of 
the widely varying flow of the Ottawa, 
there is a range of about 8 feet in the 
levels of Lake St. Louis. In order to 
reduce the excavation of the upper level 
of the navigation canal and of the 
channel required through the long 
shoal at the foot of the lake, the plans 
include the construction of a control 
dam in the river below the lake, by 
which the levels of the lake can be held 
up during the navigation season. 
Flood discharges will be passed through 
the dam. ‘The plans provide for a dam 
of the rolling shutter type, which will 
be entirely opened in winter, so that 
the winter regimen of the river will not 
be changed. Supplemental control 
works are required in the other outlets 
of the Ottawa to preserve the present 
proportional flow past Montreal during 
the low-water season. The cost of the 
entire system of control works is about 
$2,000,000 in excess of the saving in 
excavation costs which they effect, but 
these works will reduce the cost of any 
future development of power at the 
Lachine Rapids, besides being of 
benefit to local navigation on the lake. 
The entire cost of the improvements 
proposed in this section is $53,000,000. 
They are coérdinated with the future 
development of the full power resources 
of the section. 

The plans that have been described 
for the improvement of the various 
sections of the river provide for chan- 
nels which can eventually be enlarged 
to a depth of 30 feet, the lock sills and 
other fixed structures being designed 
for that depth. The estimates that 
have been given are for an initial exca- 
vation of the channels to a minimum 
depth of 25 feet, which will be suitable 
for navigation by vessels not exceeding 
23 feet salt-water draft. The total esti- 
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mated cost of the entire improvement 
of the St. Lawrence between Lake 
Ontario and Montreal, including the 
installation of hydroelectric power 
generating machinery to the full capac- 
ity of the power houses of the power 
developments initially proposed, with 
the channels initially excavated to a 
depth of 25 feet, is from approximately 
$394,000,000 to $428,000,000 depend- 
ing upon the form of improvement 
adopted in the International Rapids 
section. This includes the cost of 
power works with an installed capacity 
of from 2,730,000 horsepower to 
2,619,000 horsepower, the value of 
which can be conservatively placed at 
bet ween $250,000,000 and $300,000,000. 

The added cost of providing initially 
channels 27 feet in depth is estimated 
at $5,800,000. The reduction in cost 
if channels 23 feet in depth are initially 
provided is estimated at %5,300,000. 
It may be observed that the broad 
economic question of the depth that 
should be provided initially rests on the 
cost of the requisite deepening of the 
interconnecting channels and the har- 
bors on the Great Lakes to derive the 
benefit from the waterway. 

It is to be borne in mind that the 
draft of a vessel must be less than the 
channel depths. Channels 23 feet in 
depth are suitable for the navigation of 
vessels not to exceed 21 feet salt- 
water draft; channels of 25 feet depth 
for vessels not exceeding 23 feet salt- 
water draft, and channels 27 feet 
depth for vessels of 25 feet salt-water 
draft. For vessels of the size of those 
that would use the proposed St. 
Lawrence Waterway, the fresh-water 
draft exceeds the salt-water draft by 
from 6 to 7 inches. 

The plans which have been described 
provide for a navigation route from 
Lake Ontario to Montreal Harbor with 
a total not to exceed 25 miles of 
restricted canal navigation and with 


- 
de 
0, 
in — 
| 
ch 
ils 
ir- 
les 
ep 
re 
rt. 
48 
zh 
4 
on 
id 
le 
ut 
a- 
nt 
of 
st 
t- 
ce 
al 
er 
re : 
m 
d 
it 
It 
% 
af ¢ 
0 


Vr 


44 


84 THe ANNALS OF THE 


not more than nine locks. It will be 
crossed by but eight bridges. The 
capacity of the waterway is estimated 
at 24,000,000 tons per annum. 

A commission headed by the Hon. 
Herbert Hoover, which was appointed 
by the President of the United States 
to advise on the development of a 
shipway from the Great Lakes to the 
sea, received for the United States the 
report of the Joint Board of Engineers. 
Their conclusions are as follows: 


First. The construction of the shipway 
from the Great Lakes to the sea is im- 
perative both for the relief and for the 
future development of a vast area in the 
interior of the continent. 

Second. The shipway should be con- 
structed on the St. Lawrence route, pro- 
vided suitable agreement can be made for 
its joint undertaking with the Dominion 
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Third. That the development of the 
power resources of the St. Lawrence should 
be undertaken by appropriate agencies. 

Fourth. That negotiations should be 
entered into with Canada in an endeavor 
to arrive at agreement upon all these sub- 
jects. In such negotiations the United 
States should recognize the proper relations 
of New York to the power development in 
the International Section. 


The report of the Joint Board of 
Engineers advances the consideration 
of the proposal to the stage at which it 
becomes a problem of statesmanship. 
There can be no question of the prac- 
ticability of the proposal from an 
engineering standpoint after the inter- 
national, financial and economic ques- 
tions in connection with the work have 
been determined upon. 
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HE demand throughout the west 
for a ship channel outlet from the 
Great Lakes to the Atlantic Ocean, by 
way of the St. Lawrence, rests upon 
the need of that region for more direct 
and cheaper connection with the mar- 
kets of the world, and also upon the 
physical make-up of the North Amer- 
ican continent, which lends itself, by 
reason of the location, depth, and 
breadth of the Great Lakes and St. 
Lawrence River, to such a connection 
—a connection that would give to the 
North American continent, a fourth 
ocean, its shores reaching to the bor- 
ders of the harvest fields of the Middle 
West, now removed a thousand miles 
and more from contact with the sea. 

On no other continent has civiliza- 
tion entrenched itself at any consider- 
able distance from the ocean. On this 
continent alone it has done so under 
conditions that do not assure its con- 
tinuance, unless the transportation 
handicap that distance from the sea al- 
ways and everywhere involves be re- 
moved. 

The North American mid-continent 
was claimed for civilization under 
peculiar conditions. The movement 
from the Atlantic over the mountains 
and into the plains beyond began be- 
fore the days of the steamboat or of the 
railroad, and when the tools of indus- 
try and agriculture were for the most 
part as crude as they were in the days 
of Caesar. Not even the plow was yet 
an efficient tool, and the grain drill, 
the binder, the threshing machine 
were all unknown. The agriculture of 
western European lands was settled in 
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its ways, and that of our now great com- 
petitors—Argentina, Australia, Russia 
—was not a factor in world trade— 
in fact, did not cast a shadow over the 
future. 

We invented the steamboat, we 
adapted the railroad, we improved the 
plow, we invented the reaper, the 
grain drill, the threshing machine and 
the modern binder, and we developed, 
ahead of any other nation, all of these 
things and put them to our purpose of 
subduing a continent. 

By the most ingenious system of 
bonuses ever known to history, we in- 
vited the pioneers of three generations 
to put the lands of the interior un- 
der cultivation—lands that, for the 
larger part were level, treeless and rich 
and that made our quick results of 
large acreage under the plow and large 
production possible. 

We financed our wars out of these 
lands. We held out to our farmers as 
a reward for their labor, not a fair re- 
turn in cash for the crops harvested, 
but an increasing equity in the lands 
themselves, as the country might 
settle up and the value of the lands 
might increase. 

The network of our railroads spread 
over the interior and on to the Pacific. 
The iron ores of Minnesota, the copper 
of Michigan and of Montana, the out- 
put of the smelters in the Rockies was 
added to the golden harvest of the 
farmers. The inland ocean of the 
Great Lakes became busy with a 
water-borne commerce that told of 
the rising greatness of Buffalo, Toledo, 
Cleveland, Detroit, Milwaukee, Du- 
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times we may have plenty for our- 


luth-Superior, Chicago and _ other 
thriving harbors. 

The great cities of the prairies were 
called into being. The packing busi- 
ness moved westward from Cincinnati, 
and the day of the open ranges began. 
The prairie states of the Middle West 
settled into their agricultural stride. 

Then our factories carried the plow, 
the binder, the thresher to other and 
new lands, agriculturally speaking—to 
the Argentine, to Australia, to Russia 

all lying close to the sea, all able to 
ship from the farm to the market in 
Europe for less money than we can 
possibly hope to—unless a way can be 
found to move our farm lands closer to 
the ocean. 

Our three great advantages—lands 
cheaply acquired, easily tilled, and 
stored with a wealth of bankable fer- 
tility—made possible the civilization 
that is now ours in the Middle West; 
these, coupled with the fact that we 
had no large or active competition in 
the market places of the world. 

We now have that competition. 
It is here to stay. It will increase, 
rather than diminish, with the passing 
of time. New areas, outside of this 
continent, and fit for agriculture, will 
develop and become competitors of 
ours, with whom we must in all the 
future years do a competitive busi- 
ness. 

For the major portion of the things 
the Middle West produces, the world’s 
market place is Europe. Europe is 
where the consumers are—Western 
Europe, the Baltic, the Mediterranean. 
The people of the Atlantic Coast cities 
are fed in good part by the farmers of 
the east—by the farmers westward to 
the Mississippi. And the farmers of 
the trans- Mississippi region are thrown 
back upon the European market with 
their surplus—with the surplus which 
we as a nation need to continue and will 
continue to produce in order that at all 


selves. 
Excrereps Domestic NEEDS 


The transportation-handicapped re- 
gion of the United States is neither 
small in producing power nor is its 
production going to cease. This 
region possesses 63 per cent of the 
dairy cows, 55 per cent of other cattle, 
75 per cent of the hogs, 76 per cent of 
the sheep, 61 per cent of the horses 
and 63 per cent of the total live stock 
value of the United States, as esti- 
mated by the United States Depart- 
ment of Agriculture. Of the edible 
crops—that is, excluding flax, tobacco 
and cotton—the transportation ma- 
rooned area produces approximately 
60 percent. And except for the South, 
when the area of farm acreage expan- 
sion is considerable, the marooned area 
under discussion holds the reserve high 
grade agricultural lands of the nation. 

Taking the national resources that 
are non-agricultural, the transporta- 
tion-locked area leads in hydro-electric 
power with approximately 50 per cent 
of the potential supply of the United 
States. This region contains our fu- 
ture supply of coal and of petroleum; 
here are our copper and lead and iron 
supplies both of today and for the years 
to come. These unused and tangible 
resources point to expansion in the fu- 
ture, conditioned only upon the access 
of the Middle West to the markets of 
the world on an even footing. 

The point, without being too dry- 
as-dust statistical, is that the trans- 
portation-handicapped area within the 
United States is producing now, and 
can and will expand its production in 
the future well beyond any present or 
near future home consumption re- 
quirements. 


CONTINUING INTERNATIONAL TRADE 


According to the United States off- 
cial figures for 1922, the average per 
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capita wealth of the marooned area is 
$3553. The average per capita wealth 
of the entire United States was, for 
that year, $2918. This can mean 
nothing else than that, both in produc- 
ing and consuming power, the area in 
question, with its 45,000,000 people, 
carries its share of the load of foreign 
commerce, both going and coming. 
That commerce amounted, in 1924, in 
goods sent and received overseas, to 
80,514,000 long tons, of which the ma- 
rooned area’s equitable portion, pro- 
duced or consumed, would be 40 per 
cent, or 32,000,000 tons. 

That, however, is not the yardstick 
by which to measure the need of the 
American interior for better trans- 
portation. That estimate is arrived 
at by detailed studies of all lines of 
production. It is worth while to con- 
sider whether any people engaged in 
the wholesale production of crude and 
bulky materials such as grain, foods, 
ores and the like will ever cease very 
largely to produce those things, or 
other things comparable in tonnage. 

For example, contrary to popular 
opinion, the percentage and the volume 
of wheat exports from the United 
States have not decreased with the 
passing years. From 1866 forward the 
largest per cent of any wheat crop 
shipped abroad was during the period 
1876-1906, during which time we ex- 
ported an annual average of 30 per 
cent of our crop. In 1922 we exported 
25.6 per cent; in 1923 we shipped out 
19.9 per cent and in 1924 our ship- 
ments reached 28.8 per cent. The 
bushel figures are even more striking, 
showing that right now, in these post 
war years, the American farmer is 
maintaining his production and his 
exports of wheat well above the levels 
of the pre-war years. Today the 
wheat acreage of the nation is again 
expanding. And if the farmer of a 
coming generation chooses to abandon 


wheat it will be in order that he may 
produce other bulky foods, that, like 
wheat, create tonnage and invite ton- 
nage in return. And it will be for the 
obvious reason that the production of 
these other things will be more profit- 
able to him, and will make of him 
a more important trade-load factor. 
As an example the farmer has ceased 
to export flax. What is the result? 
The nation imports flax—ships it in- 
land to the linseed mills situated on 
Lake Erie and at Minneapolis. Little, 
if any, tonnage of flax movement has 
been lost, and the erstwhile flax farmer 
is growing other tonnage and making 
crops more profitable. The result is a 
net gain in tonnage. The idea of a 
vanishing export tonnage from the in- 
terior and to the interior of the con- 
tinent is a myth. 
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Of the 80,000,000 long tons com- 
prising the total 1924 overseas com- 
merce of the United States 43,000,000 
moved out of or into the ports of the 
North Atlantic, 23,000,000 by way of 
the Gulf of Mexico, 12,000,000 out of 
and into our Pacific harbors, and the 
balance from the South Atlantic ports. 
In addition to this there was a Great 
Lakes total movement to and from 
Canada amounting to 15,500,000 tons. 
These figures will indicate, to some ex- 
tent at least, the general directions 
taken by our commerce in seeking out- 
let to the sea. They parallel the rail 
and water movements throughout the 
country, and they cast a side light upon 
the fact, already mentioned, that 
Europe is by far our largest customer, 
especially for those products that are | 
essentially mid-western in origin, such 
as grain, food products, and the fab- 
ricated products of iron, copper, etc. 

The transportation handicap which 
this interior commerce is under when 
moving into world trade is measurable. 
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The difference between the existing 
rate by rail to the Great Lakes, thence 
by water to Buffalo, by rail from Buf- 
falo to New York, and from New York 
by ship to Liverpool, and a fair trans- 
portation charge for same cargo mov- 
ing by rail to the Great Lakes and by 
water direct to Liverpool is set, by 
Alfred H. Ritter, Transportation 
Specialist of the War Department at 
a minimum of $4.00 per ton in favor 
of the St. Lawrence route, assuming 
that ships of ocean draft could ascend 
into the upper Great Lakes with, and 
for cargo. 

The report of the President’s Ad- 
visory Committee, the St. Lawrence 
Commission of the United States of 
which the Hon. Herbert Hoover is 
chairman, estimates that at present 
there is available for movement over 
this waterway 23,000,000 tons of cargo. 
This Commission states that, 


It has been estimated that the values in 
a single year to the farmers alone would 
equal the capital cost ($123,500,000) of the 
waterway. 


But in considering the question of 
possible tonnage a larger aspect of the 
problem should not be forgotten. A 
major transportation route not only 
fixes the rates chargeable by secondary 
routes, but it also fixes basic price 
levels throughout the area of its in- 
fluence. Today the price of wheat 
in the mid-continent of North America 
is determined by the world market 
price, less the cost of transportation. 
Cut the transportation charge and you 
do not benefit the buyer. His re- 
quirements and market supply remain 
as before—the saving reflects back to 
the shipper, and the farm price levels 
advance on all wheat sold, both for 
local consumption and for export. 

An illustration may serve to make 
this point clear. 

A farmer sells grain to a local miller. 
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The price he receives will be based on 
the local price for grain, which in turn 
is based on Liverpool, minus the total 
freight, from his station to that termi- 
nal market. It is obvious that, in this 
instance, the farmer, whose grain is 
ground into flour at the local mill, 
actually pays freight on his wheat to 
Liverpool. And whatever lowering 
of the freight rate may be obtained by 
opening the Great Lakes to Ocean 
commerce, will benefit that farmer to 
the same extent as it will benefit the 
man whose wheat crosses the ocean. 

This principle of local price control 
through the establishment of low cost 
transportation to the ultimate market 
holds true for barley and for corn and 
lard, and for bacon and for lumber and 
copper and wooden ware and _ steel 
safes and machinery and clothing, for 
automobiles and for all the multitude 
of things produced or used by and 
in the mid-region. Today the Great 
Lakes-Ocean trunk line that runs via 
Buffalo and New York sets the price 
levels. Open a wider, better path— 
an adequate path— and every business, 
and not the farmer alone, must and will 
benefit thereby. 

The foregoing estimates of tonnage 
and of saving thereon, using Alfred H. 
Ritter’s figures, indicate an annual 
direct overcharge on actual movement 
out of and into the freight-handicapped 
mid-region amounting annually to 
$120,000,000. Nor does this take into 
account the unseen charge, by way of 
depressed price levels, on things pro- 
duced but not exported. One hundred 
and twenty million dollars isinterest, at 
$4 per cent, on $3,000,000,000. This 
figure is arrived at merely as suggesting 
that a reasonable expenditure of public 
money so used so to turn this capital 
value into productive channels may be 
justified on broad grounds of national 
economy. 

By their official action twenty-two 
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states have severally and jointly ap- 
proved the opening of the St. Lawrence 
barriers between the Great Lakes and 
the Atlantic. These states comprise 
what is known as the Great Lakes-St. 
Lawrence Tidewater Association. It 
should be clearly understood that the 
purpose of these states is not to reach 
any one point on the Atlantic, but 
rather to reach the ocean itself. They 
are not looking for a way to New York, 
only as and insofar as New York is one 
of the port cities of the world. The 
marooned interior comprising these 
states is looking for a trade road to all 
the world—not for a detour, nor for a 
half-way depot. It seeks a trunk line 
out of the Great Lakes and onto the 
high seas. Once there it can steer its 
course to the most desirable market. 
A glance at a globe of the world will 
make clear the reasons for this deter- 
mination. From the dawn of history 
until today, sea routes have controlled 


the world’s trade. They still do. 
They always will. The reason is 
simple. Water transportation is far 


cheaper than transportation by land. 
Today, steamship against freight car, 
the cost is about one to ten. The cost 
of one mile of land transportation buys 
ten miles of ocean transportation. 

And within the memory of men we 
have remade the map of the world. 
We have cut the isthmus of Suez and 
brought India, China, Japan, Australia 
the eastern coast of Africa thousands 
of sea miles closer than ever before to 
the doorstep of our principal buyer— 
Europe. We have cut the isthmus of 
Panama and once more we have floated 
the continents closer together. By 
building the Panama Canal we have 
put Calgary and Seattle closer to 
Europe by way of the Pacific and the 
Caribbean than they are by way of 
the direct rising sun and Atlantic road. 
And of still deeper, more direct and 
vital concern to the interior of this con- 


tinent, the building of the Panama per- 
formed the miracle of bringing San 
Francisco and New York—the Pacific 
coast and the Atlantic—closer to each 
other than either city or either coast 
is to any inland point five hundred 
miles removed from the ocean. This 
has landlocked the interior of the North 
American continent. While our sea- 
coasts move forward under the stimulus 
of lowered sea rates and active par- 
ticipation in world trade, the interior 
finds its transportation rates to and 
from the sea advanced, its competitors 
in other lands able, by reason of short 
land haul, to meet world conditions and 
prices that deny to the mid-section of 
North America its place in the world’s 
markets—unless we finish the job of 
world rebuilding along lines obviously 
pointed out to us by nature. 

The world is round. The eastern 
coast of the United States points not 
toward the North Pole, but toward 


Europe. So do the Great Lakes and 
St. Lawrence River. For two thou- 


sand miles this natural highway paral- 
lels the Atlantic coast. The Great 
Lakes, carrying a commerce equal to 
more than one-fourth the ton mileage 
of all the railroads within the United 
States, are open to ships of ordinary 
ocean draft and tonnage from Duluth 
and Chicago to Buffalo. Their chan- 
nels are wide, their harbors ample, they 
are, in fact, an ocean extending a 
thousand miles along our northern bor- 
der, linking the coal fields and the iron 
mines, linking the corn belt and the 
grain fields with the industrial East. 
Across the Niagara isthmus, the Wel- 
land Ship Canal is nearly ready to 
take the largest Great Lakes ships and 
let them down into Lake Ontario, 
where from the foot of the Wel- 
land Ship Canal, now nearing comple- 
tion, to Ogdensburg on the St. Law- 
rence is deep water. From Montreal, 
the second largest port of the Atlantic 
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seaboard, to Liverpool and to all 
western and southern Europe the sea 
lanes are wide open. Five thousand 
miles of sea channel extend from Du- 
luth and Chicago to Liverpool and 
points beyond, and all accounted for as 
deep, wide, free navigation adapted 
to ocean-going shipping, except twenty- 
five miles. That is the picture the 
ship captains see. That is the picture 
the Joint Board of Army Engineers of 
two nations paints for us. That is 
what the mid-continent has to start 
with when it demands a sea-road to 
Europe. 

The engineering problems involved 
do not properly belong to this discus- 
sion. It may suffice to say that, not 
without thought, not without full ex- 
amination into any and all routes, and 
with a complete knowledge of what the 
engineers of both nations had already 
done, was the choice of the marooned 
interior fixed upon the St. Lawrence as 
the only practical route to the sea. 

Not only was the fact that the St. 
Lawrence route is a “going concern” 
taken into account, but also the fact 
that the numerous surveys of that 
route and other routes plainly indicated 
its preferability to the continental 
interior for the purpose of establishing 
an unrestricted thoroughfare to the 
world bordering upon the high seas. 
The Associated States rest their case 
as to the engineering feasibility of the 
route chosen upon the decision of the 
Joint American-Canadian Board of 
Engineers, in two reports. os 
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The basic engineering facts are well 
known. Time required, lift, restric. 
tion of traffic, cost—all these things 
more closely computed by the Joint 
Board of Canadian and American En- 
gineers that surveyed the St. Lawrence 
route in 1920-21, and again in 1925-6, 

There is no alternative route. There 
is no other sea road to and from the 
industrial and agricultural empire west- 
ward of the Appalachians. Rivers 
that carry us to the sea, canals that 
climb the hills—these may serve a use- 
ful purpose in the quickening of our 
transportation circulation, but they 
are, at their ultimate best, but bigh- 
ways leading down to the ocean. And 
when one takes to a highway he will, if 
he is wise, choose one that leads toward 
his destination. The Great Lakes are 
in themselves an ocean. The St. 
Lawrence is a strait. Across the seas 
that send their tides a thousand miles 
up its broad bosom is the great market 
place of the world. There the mid- 
continent buys and there the mid- 
continent sells, and between Duluth 
and Liverpool, between Chicago and 
the Baltic, between Detroit, and Mar- 
seilles lie today two great barriers— 
one of rock, that can be measured, 
drilled, blasted until the waters run 
deep and free, until the ships can go out 

and in. 

The other barrier is that of mis- 
understanding as to need and purpose. 
And it, too, bearing in mind the his- 
tory of this America of ours, is re- 
movable. 
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. United States Senator, Wisconsin ‘ 
4 HAVE been asked to discuss the ington little dreamed of the leviathans — 
° economic and national significance of the deep that we have in our day. 
. of connecting the Great Lakes with the As we all know, canals have been con- 
; sea, by the St. Lawrence route. structed. We have tcday the Frie 


| Speaking first of its national signifi- 
y cance, it is demanded by 40,000,000 of 


; our people in the West, more than one- 
t third of our population, because of the 
4 economic benefits that will result in 
| bringing the Atlantic Ocean to the 
heart of the continent, and making 
. ocean ports of all of our cities upon the 
: Great Lakes. It is also demanded by a 
7 large majority of the people of our New 
: England States because of transporta- 
4 tion benefits and the cheap power that 
, will be developed for their use, which 
j will remove one of the most serious 
handicaps to the continued existence of 
their industries. 

The history of the idea of connecting 
. the Great Lakes with the sea is most 
; interesting. It has been a dream of 


many years, almost since the Republic 
was founded, and its history is not so 
dissimilar to the history of the Panama 
Canal. It may not be generally known 
that the first project for connecting the 
Great Lakes with the sea was inaugu- 
rated by George Washington. In 1792 
he obtained the passage of an Act of 
Incorporation by the Legislature of the 
State of New York for the construction 
of a waterway between the Hudson 
River and Lake Erie by a system of 
canals and slack water and lake naviga- 
tion by way of the Mohawk River, 
Oneida Lake and River, and Oswego 
Lake and Ontario. Of course, Wash- 


Jational Significance of Conne cting 
it Great Lakes with the Sea by the 
St. Lawrence Route 


af 


Canal, but it does not permit the pas- 
sage of ocean-going vessels into the 
Lakes, and although the State of New 
York has expended more than $200,- 
000,000 upon this project, it has proved 
to be a colossal failure, and Govern- 
ment boards, one after another, en- 
gineering and otherwise, have reported 
that it is not practical, except at a 
prohibitive cost, to construct a canal 
between the Great Lakes and the Hud- 
son River, that will admit ocean-going 
vessels to the Lakes. 

Twenty-two states have joined in an 
association, known as the Great Lakes- 
St. Lawrence Tidewater Association, 
to promote the St. Lawrence route, the 
governors of each being ex-officioamem- 
ber of the Council of States directing 
the activities of the Association. The 
mere recital of the names of the states 
indicates the national character of the 
organization. ‘They are Ohio, Indiana, 
Illinois, Michigan, Wisconsin, Minne- 
sota, Iowa, Missouri, North Dakota, 


South Dakota, Nebraska, Kansas, 
Colorado, Wyoming, Montana, Idaho, 
Utah, Washington, Oregon, South 


Carolina, West Virginia, and Kentucky. 
Its Executive Director is Charles P. 
Craig, of Duluth, with headquarters at 
Washington. 

The International Joint Commis- 
sion, a permanent official body con- 
a of three persons appointed by 
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the President of the United States, and 
three persons appointed by the Gov- 
ernment of the Dominion of Canada, in 
1922 made a report upon this subject 
unanimously recommending the St. 
Lawrence route. They said: 


The conclusion is obvious that if countries 
that had for the most part to import their 
raw materials from abroad were able to 
build up a great foreign trade because of 
their ready access to the sea, the region 
economically tributary to the Great Lakes, 
with its limitless resources, its raw materials 
within easy reach, its facilities for industrial 
expansion, can hardly fail to become an 
even greater factor in the world’s markets 
than it is today, if given a practical and ef- 
ficient water route to the sea. 


On March 14, 1924, President Cool- 
idge appointed a commission with Hon. 
Herbert Hoover, Secretary of Com- 
merce, as chairman, to make a further 
study of the subject. On December 
27, 1926, it made its report unanimously 
recommending the St. Lawrence route. 
I quote from its report: 


The construction of a shipway of suffi- 
cient depth to admit ocean-going shipping 
from the Atlantic to the Great Lakes will 
lessen the economic handicaps of adverse 
transportation costs of a vast area in the 
interior of the continent. Within the 
United States it embraces all or large por- 
tions of the states of Ohio, Indiana, Ken- 
tucky, Illinois, Iowa, Missouri, Kansas, 
Nebraska, North and South Dakota, Mon- 
tana, Wisconsin, Minnesota, Michigan, 
Pennsylvania and New York. Itincludesa 
large part of Canada. Within this area 
there are more than 40,000,000 inhabitants 
who gain their livelihood from its basic in- 
dustries. It produces a vast surplus both 
from agriculture and manufactures, much 
of which demands long transportation. . . . 
It has been estimated that the values in a 
single year to the farmers alone would equal 
the capital cost of the waterway. .. . 

The interior states which are affected by 
this situation have not been neglectful of 
the benefits to be derived by the bringing to 
them of ship transportation to the sea. 


Eighteen of them have associated together 
by acts of their legislatures, under the name 
of the Great Lakes-St. Lawrence Tidewater 
Association. They represent nearly two. 
fifths of our population. They have made 
their own independent investigation and 
have concluded and declared that the open- 
ing of the Great Lakes to ocean-going ves- 
sels through the St. Lawrence is a major 
public necessity in the economic interest of 
their communities. 


The Commission further stated that: 


The construction of the shipway from the 
Great Lakes to the sea is imperative both 
for the relief and for the future develop. 
ment of a vast area in the interior of the 
continent. 

The shipway should be constructed on 
the St. Lawrence route, provided suitable 
agreement can be made for its joint under- 
taking with the Dominion of Canada. 


Of its benefit to the entire nation, the 
Commission said: 

In the wider view, the increased prosper- 
ity of the mid-continent, the relief of many 
of their present economic difficulties, and 
development of huge water power for stimu- 
lation of industry and commerce in New 
England shall add to the prosperity of the 
country as a whole and thereby benefit 
every citizen and every city. 


A New England committee, consist- 
ing of prominent citizens of Maine, 
New Hampshire, Vermont, Massa- 
chusetts, Rhode Island and Connecti- 
cut, of which Col. Charles R. Gow of 
Boston is chairman, has made a study 
of the subject, and a few months ago 
made a report unanimously recom- 
mending the St. Lawrence route. I 
quote from its conclusions: 

It is our belief that a reduction in trans- 
portation costs is the primary requisite of 
the central section of the country today and 
that its accomplishment would afford more 
real relief to the farming and other elements 
of that community than would any of the 
proposals which so far have been advanced 
for the proposed amelioration of the farmers’ 
condition. 
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Every impartial body that has 
studied this subject has recommended 
the St. Lawrence Waterway as a great 
national undertaking of great national 
benefit. The only opposition comes 
from the State of New York, and that 
state is not unanimous in its opposition. 
A large part of northern New York is 
enthusiastically in favor of the project. 
The opposition is selfish, fearing that 
the commerce of the cities of New York 
and Buffalo will be injured by the 
project. It is hard to believe that the 
intelligent patriotic citizens of that 
great state when they fully understand 
the question will be in favor of com- 
pelling the distressed farmers of the 
West to pay a wholly unnecessary toll 
to the cities of New York and Buffalo 
solely for their benefit. 


Tue Economic SIGNIFICANCE OF THE 
St. Lawrence Route 

That our farmers of the West have 
ever since 1920 been in great financial 
distress we all know. That they have 
for years been demanding from the 
Congress relief from their economic 
condition we also know. In their dire 
need for relief many of them have be- 
come the innocent victims of designing 
politicians who make impossible prom- 
ises to them, and propose remedies that 
cannot stand either the test of constitu- 
tional authority or common sense. 

Because these things are so should 
not cause us to fail to realize that our 
farmers are suffering under a great 
economic handicap, and because most 
of the plans that are proposed for relief 
are impracticable or unconstitutional 
should not cause us to take the position 
that there is nothing the Government 
can do for them. We are living in an 
age of organization. Manufacturing is 
organized ; finance is organized; labor is 
organized ; mining is organized; but our 
farmers are not organized. The farmer 
is essentially an individualist and the 
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agricultural industry does not lend it- 
self to either the corporate form of 
manufacturing or the association form 
of labor. The coéperative organiza- 
tion is the only practical form open to 
the farmer, and such organization as to 
a staple product produced generally 
throughout the country is very dif- 
ficult. The result is that he finds him- 
self paying high prices for everything 
he has to buy, produced under condi- 
tions that prevent excessive surpluses. 

The farmer, however, goes right on 
producing crops greater than domestic 
consumption can care for, and he has a 
surplus which must find a market 
abroad. In such cases he receives very 
little benefit from tariff rates, and he 
therefore buys in a high market and 
sells in a low market. In wheat, 
especially, he gets as a rule the Liver- 
pool price, less the cost of transporting 
his wheat from his railroad station to 
Liverpool, and thus the price is fixed, 
not only for wheat that he ships to 
Liverpool, but also for the wheat that 
he sells to be consumed in the United 
States. The farmer, also, pays the 
transportation rate upon everything 
that he buys. If he buys a Ford car he 
pays the Detroit price plus the trans- 
portation rate to his nearest railway 
station. If he buys a piece of agricul- 
tural machinery he pays the factory: 
price, plus the transportation rate to 
his town, and so with all his other pur- 
chases. The farmer is the only Ameri- 
can engaged in industry who pays the 
transportation upon both what he buys 
and sells. It is for this reason that the 
farmers of the West, far from markets, 
are constantly clamoring for lower 
transportation rates, and often demand 
such low railroad rates that if granted _ 


would throw every railroad serving 


them into bankruptcy. .True, most of | 
the farmers’ troubles are economic, be- 
yond relief at the hands of the Govern- | 
ment, but this makes it all the more 
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necessary that when the Government 
can give him real assistance that is 
sound, and rational, it should do so 
without any delay. When it can lower 
his transportation costs without in- 
justice to anyone it should not hesitate 
todoso. The St. Lawrence Waterway 
furnishes this opportunity. Mr. Alfred 
H. Ritter, Transportation and Expert 
Specialist, has written a book upon this 
subject embodying the results of his 
studies of the transportation economics 
of the St. Lawrence project. He esti- 
mates the saving to the farmer in trans- 
portation rates upon grain to be about 
ten cents per bushel. He states that 
the average export movement of United 
States grain from Atlantic seaboard and 
St. Lawrence ports for the years 1921 
to 1923 averaged 192,000,000 bushels, 
and upon this alone our farmers would 
have saved nearly $20,000,000 a year 
if they could have used the St. Lawrence 
Waterway. He also estimates there 
would be a general enhancement in 
price of five cents per bushel generally. 
Upon the last page of his book, under 
the Title ‘‘Conclusions,” Mr. Ritter 
says: 

The probable transportation savings on 
grain alone are equal to five per cent on 
$800,000,000, while the annual transporta- 
tion savings plus farm price enhancement 

-are estimated to equal or exceed the total 
expense of the improvement properly 
chargeable to navigation, under the original 
project submitted to Congress by the Inter- 
national Joint Commission. 


But it is not grain alone that will be 
transported over this waterway at a 
great saving of transportation costs. 

The flour mills of Minneapolis in 
1922 exported 659,000 barrels of flour. 
Mr. Ritter estimates that the St. 
Lawrence Waterway will effect a saving 
of $6 per long ton on flour shipped from 
Minneapolis to Europe. 

Our packing house exports now 
amount to more than 2,000,000,000 
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pounds annually. Seventy-three per 
cent of this, or 1,560,000,000 pounds, 
originate in the territory tributary to 
the Great Lakes. Mr. Ritter esti- 
mates that upon shipments of these 
products from Chicago to London the 
St. Lawrence route will effect a saving 
of $17 per ton in transportation cost. 

The heart of the automobile industry 
of the world is situated upon the Great 
Lakes. Exports of automobiles are in- 
creasing every year. The rail rate to 
the seaboard is high. It is estimated 
that over 115,000 tons of automobiles 
will be exported annually over the St. 
Lawrence route. I might name iron 
and steel products, agricultural imple- 
ments, and many other commodities 
produced in territory tributary to the 
Great Lakes. 

Thus far, I have spoken only of ex- 
ports of commodities produced in Great 
Lakes territory, but imports of commod- 
ities used in this territory could also 
be carried over this waterway at a great 
saving of transportation costs. One of 
the most important of these is rubber. 
Our imports of rubber amount to more 
than 300,000 tons annually. Sixty-one 
per cent of the rubber imported is used 
by manufacturers tributary to the 
Great Lakes. This amounts to about 
200,000 tons annually that could be 
carried over the St. Lawrence route, 
and Mr. Ritter estimates that this will 
effect a saving of more than $5 per ton 
in transportation costs, or more than 
$1,000,000 annually. This saving will 
effect every user of automobiles in the 
United States. 

For the immediate territory affected 
imports of sugar will be the most im- 
portant. The Great Lakes territory 
produces about 900,000 tons of beet 
sugar annually. The people of this 
territory consume about 1,800,000 tons 
annually, thus making necessary im- 
ports of 900,000 tons for their use ann 
ally. Every ton of this could come 
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over the St. Lawrence route at an esti- 
mated saving of transportation costs of 
from $6 to $13 per ton. In addition 
there will be imports over this route of 
fish, rice, tropical fruits and nuts, wood 
pulp, manganese, etc., and other com- 
modities, amounting to more than 3,- 
000,000 tons annually, at a very great 
saving of transportation costs. 

The Hoover Commission already 
referred to and the Department of 
Commerce estimate that from 21,000,- 
00 to 25,000,000 tons of commodities 
are at present available for shipment 
over the St. Lawrence route annually, 
80 per cent of which represents exports 
andimports. This will be very largely 
increased by the time the St. Lawrence 
route can be completed. At an aver- 
age saving of only $2.50 per ton in 
transportation costs, this will amount 
to more than $50,000,000 annually. 
This represents a 4 per cent return on 
$1,250,000,000. 

But it is not only lower costs of trans- 
portation through admitting ocean- 
going vessels to the Lakes that will be 
of economic benefit to the country. In 
connection with the improvement of 
the St. Lawrence for navigation, vast 
water powers will be developed, ulti- 
mately amounting to 5,000,000 horse- 
power. About 2,250,000 of thisamount 
will be developed along the interna- 
tional séction of the river between New 
York State and the Province of On- 
tario, one-half of which will belong to 
the United States. The plan calls for 
the immediate installation of 1,160,000 
horsepower with provision of doubling 
this amount when a market for the 
power is available at an additional cost 
of only $32,000,000. When the full 
power on the international section is 
developed the cost for development 
and installation will be only about 
$100 per horsepower, which will per- 
mit its sale to New England and New 
York users at a much lower price than 


power can be produced for in any 
other way. 

The construction of the St. Lawrence 
route with its incidental development 
of water power will save many New 
England industries from ruin. 

Another great economic benefit to 
the entire country will be in the de- | 
velopment of the nation’s merchant 
marine. The people dwelling along q 
our coasts have a keen realization of | 
the value of a merchant marine flying 
the American flag, but the people ofthe 
interior, living far from our coasts, do 
not realize its importance and have _ 
been so indifferent upon the subject _ 
that legislation necessary to secure a | a 
permanent American Merchant Marine 
has never been enacted. 

The St. Lawrence Waterway “a 
add 4,000 miles to the coast line of the 
nation, an increase of nearly 50 pe = 
cent. When ocean vessels ply upon i 
the Great Lakes there will be a visible 
demonstration of the desirability of | 
maintaining the American flag upon 
the seas, and sentiment for an Ameri- ag 
can Merchant Marine will then be as 
strong in the Middle West as it is now 
upon our coasts. In the great harbors 
of Chicago, Milwaukee, Superior, and 
Duluth, ships flying foreign flags will _ -— 
lead to a demand from that section — 
that ships flying the American flag shall 


outnumber all others. 

I have said nothing thus far about ae 
the cost of this improvement. The _ 5 
Hoover Committee estimates the navi- 
gation cost, that is the cost to the ad 
United States and Canada, at from ae 
$123,000,000 to $148,000,000 to be 
divided between the two countries. 
All additional costs would be charge- 
able to power which will take care of it- _ ag 
self and cost the two governments 
nothing. It estimates the cost of the = % p 


Lake Ontario-Hudson route at $506,- 
000,000 and the so-called All-American es 
route at $631,000,000 all chargeable to | a 
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navigation to be paid by the United 
States alone, for no water power will be 
developed on either of them. 

There is no comparison possible be- 
tween these routes and the St. Law- 
rence route from an economic stand- 
point. 

I have reserved for my last point the 
consideration of the objection that the 
St. Lawrence Waterway traverses for- 
eign territory, and that from the stand- 
point of our national defense the St. 
Lawrence Waterway should not be 
favored. It is said that, should we be 
engaged in war with Great Britain, this 
waterway would admit her dread- 
noughts into the Great Lakes, and that 
our great cities upon those Lakes could 
be easily destroyed by them. Fortu- 
nately, this matter has already been 
investigated by the United States 
Government. I quote from a report 
made by the Board of Engineers of the 
War Department in 1918: ron 

howe’ 

Such passage could be quickly and com- 
pletely obstructed by the destruction of the 
locks in these canals by shell fire, notably in 
Canadian St. Lawrence River canals where 
all locks are within seven thousand feet of 
the United States main river shore? and 
some not over one half mile therefrom. 


So if there was the slightest founda- 
tion for the theory that this ocean wa- 
terway might admit the English Navy 
into our Great Lakes and thus become 
a menace to us if we ever had trouble 
with Great Britain, our own War De- 
partment shows conclusively that every 
one of these locks and canals could be 


Tue ANNALS OF THE AMERICAN ACADEMY 


destroyed by shell fire from the Ameri. 
can side without the slightest difficulty, 

But there is another aspect of this 
question which should be considered, 
and that is that our determination of 
this matter should not be affected by 
any theory that the United States and 
Great Britain may hereafter become 
involved in war between themselves, 
If we are to assume that such is a 
probability, we should also recognize 
that should it ever occur such a war 
would end our civilization, and the 
world would be destroyed so far as we 
or our descendants would have any in- 
terest in it whatever. 

On the contrary, the construction of 
this waterway as a joint undertaking 
by the United States and Canada will 
more strongly cement the friendship 
between us and our great neighbor to 
the North. We now have treaty rights 
giving us equality upon Canadian 
waters and Canadian equality upon 
American waters. Instead of being a 
menace to our National Defense it will 
furnish the greatest object lesson of 
friendly codjperation between two great 
nations that the world has ever known. 

It is not within the purview of this 
paper to discuss the details of the plan 
of the improvement, its present status, 
and the steps necessary to bring it toa 
successful completion. 

I have sought to show that it isa 
great national undertaking of tre 
mendous economic benefit not only to 
the interior of the nation but to the 
entire country, and it should receive the 
support of every patriotic American. 
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HE devastating flood which during 

the past summer laid waste the 
lower Mississippi valley was a solemn 
and sinister reminder that the impera- 
tive need of flood control has not been 
met. It calls sharply to mind, too, the 
great urgency of the whole problem of 
effective distribution and utilization of 
waters. A review, therefore, of the 
factors relating to this problem in the 
Colorado River Basin is not untimely. 
Since the flood menace in the Lower 
Colorado Basin has been temporarily 
mastered, time is available for such a 
careful study of all phases of the 
problem as will result in a thorough 
understanding of the situation, 7.e., the 
utilization of water for irrigation, for 
domestic supply and for water power, 
together with such closely allied mat- 
ters as state and federal jurisdiction, 
interstate control and distribution and 
international rights. ‘These are prob- 


of engineers and statesmen. The phase 
of the problem here presented is merely 
a description of the salient geographic 
factors of the Colorado River and its 
basin. 
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The Colorado Basin in actual terri- 
tory is greater in extent than any one 
of the nations of Germany, France or 
Japan. Lying within the confines of 
seven states, it covers one-thirteenth 
of the area of the United States and a 
considerable section in northwestern 
Mexico. (See map, p. 88.) 

Extreme variations prevail within 
the basin, from 
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mountains on the high portion of the 
continental divide to desert areas, the 
most forbidding in the country; from 
places famed as summer resorts to 
those where the heat at times is almost 
unbearable; from crystalline mountains 
of solid granite to plains of silt, ash-like 
in their appearance and from the wid- 
est, the deepest, the longest and the 
grandest chasm on earth—the Grand 
Canyon—to a meandering shallow bed 
of soft fine alluvium. 

This basin may be divided geo- 
graphically into two, possibly three, 
regions. Two portions are decidedly 
distinct. The lower third is located in 
the states of Arizona, California and 
Nevada, and extends a short distance 
into Mexico. In general, its elevation 
is but little above sea level, though 
scattered here and there are ranges of 
mountains that rise to heights of 2000 
to 6000 feet and depressions that fall 
below sea level. Its northern line of 
demarcation is a line of cliffs, the 
Grand Wash Cliffs. These present a 
bold, often vertical, step that leads 
hundreds or thousands of feet to the 
table land above. This is the region 
of the great American Desert, a land 
of excessive heat and aridity. Re- 
corded temperatures have been known 
to reach 130° F.;' the annual rainfall in 
places is less than two inches.’ 

! Brown, John S., “The Salton Sea Region— 
California.” U. S. Geological Survey, Water 
Supply Paper 497. Washington, 1923, p. 13. 

*The annual precipitation ranges from an 
inch and a half to eight inches a year with tem- 
peratures ranging from 32° F. to 120° F. 


U. S. Geological Survey, Water Supply Paper 
p. 12. 
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MAP COLORADO RIVER BASIN 
ASSOCIATED REGIONS. 


DIAGRAM COURTESY OF A KK. 
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The prosperity of this southern 
section rests upon agriculture under 
irrigation, but its well-being is recur- 
rently threatened by inundation during 
flood and its progress is retarded by a 
shortage of water during dry periods. 

yin 1924 a loss totalling millions of 
dollars was sustained by the farmers in 
the Imperial Valley because of lack of 
water. 

In many ways this lower section is 
similar to the Great Valley of Cali- 
fornia. Both receive the drainage of 
the large rivers of the interior. In the 
Gulf of California the Colorado River 
has built up its delta and in the Cali- 
fornia Valley the San Joaquin and 
Sacramento Rivers have formed theirs. 
The two areas are nearly at sea level. 
In each valley the displacement of the 
sea by alluvium has occurred within 
comparatively recent geological times. 
If the land should sink slightly less 
than 1000 feet, the California Valley 
would be flooded with sea water 
through the Golden Gate, while the 
tides of the Gulf of California would be 
carried far north of Yuma and the 
land would be flooded for 200 miles 
northwest of the present head of the 
Gulf. Both sections depend upon the 
melting snows of the higher areas for 
their well-being. Separating these two 
valleys are the high ranges of the West- 
ern Cordillera with their greatest break 
at the pass of San Gorgonia. Through 
this gateway pass the trains of the 
Southern Pacific Railway at an altitude 
of 2580 feet, thus binding the interior 
to the Pacific. 

The northern two-thirds of the 
Colorado Basin is a land of mountains 
and plateaus with an upper basin in 
Colorado, Utah and Wyoming (Green 
River Basin, see map, p. 88) and a 
plateau section (Colorado Plateau, see 
map, p. 88) in Utah, Nevada, Cali- 
fornia and Arizona. In the upper 
basin the northern watershed is ex- 


tremely rugged and fairly heavily 
timbered. Its streams flow through a 
succession of long, deep, narrow can- 
yons transversed by short valleys that 
contain small tracts of arable meadow 
land. Severe winters prevail, but the 
growing season, although cool, is 
pleasant with enough warm weather for 
rapidly maturing crops. Broken plains 
and scarred plateaus of sedimentary 
origin are, however, the prevalent 
topographic features. The annual rain- 
fall of only nine inches on the plains 
and meadow lands necessitates irri- 
gation which is made possible by 
natural mountain lake storage and 
artificial reservoirs. Undeveloped res- 
ervoir sites, such as the Kremmling 
site, the greatest in Colorado, renders 
possible a more complete utilization of 
this region. 

The plateau part extends from Lee’s 
Ferry to Grand Wash Cliffs. In 
general, the elevation varies from 4000 
to 8000 feet. Great ranges of snow- 
clad mountains with peaks ranging 
from 8000 to 14,000 feet are a con- 
spicuous part of the landscape. All 
winter long on this mountain-crested 
rim, snow fills the gorges, half burying 
the forests and mantling the moun- 
tain tops. With the approach of the 
summer sun the life-giving waters are 
released to go tumbling down the 
mountain side in millions of cascades. 
In the words of Major John W. 
Powell, “these ten million cascade 
brooks unite to form ten thousand tor- 
rent creeks; ten thousand creeks unite 
to form a hundred rivers beset with 
cataracts; a hundred roaring rivers 
unite to form the Colorado which rolls, 
a mad turbulent stream, into the Gulf 
of California.” For more than a 
thousand miles along its course through 
the plateau section, the Colorado has 


3 Powell, Major J. W. “First Through the 


Grand Canyon—Being the Record of the Pioneer 
Exploration of the Colorado River in 1869-1870.” 
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cut for itself a canyon not continuous 
but broken here and there by narrow 
transverse valleys. The idea of the 
inaccessibility of the country can best 
be conveyed by the words of the same 
Major Powell. “Every tributary river 
in the plateau has cut another canyon; 
every creek has cut a canyon; every 
brook runs in a canyon; every rill born 
of a shower, and born again of a 
shower, and living only during these 
showers has cut for itself a canyon; so 
that the whole upper portion of the 
basin of the Colorado is traversed by a 
labyrinth of these deep gorges.”’ It is 
a land of strange and weird physical 
features built on a gigantic scale. 
Hardly less noticeable than the can- 
yons are the long lines of cliffs, great 
geographic steps that stretch for hun- 
dreds of miles across the landscape and 
rise frequently thousands of feet into 
the air. These cliffs are great blocks 
tilted in such a way that after one has 
climbed the steep, almost vertical face, 
he may descend by easy grades to the 
foot of a second escarpment. Great 
gateways have been cut through the 
cliffs by the intermittent streams 
making possible a journey from the 
plain below to the terrace above, from 
arid plains below to forests of pine and 
fir above with noticeable flora grada- 
tions in between. The surface of the 
plateau is also broken by low mesas 
that are dry and treeless with frequent 
gaunt surfaces of naked rock exposed. 
The region is further diversified by 
vast systems of fissures, huge deep 
cracks that are miles and miles in 
length. In times past from these 
crevices have poured floods of lava, 
great sheets of black basalt, that have 
covered mesas and table lands alike. 
Here and there along the fissures are 
found conspicuous landmarks, huge 
barren cinder cones that are probably 
the last dying evidence of great sub- 
terranean forces, 
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The unnavigable rivers, buried deep 
in canyons like the great desert wastes, 
have prevented easy access to the 
region so that much of the plateau is 
relatively unknown. Even today in 
the canyon region from the mouth of 
the Green River to the Grand Wash, a 
distance of 500 miles, there are only 
three points at which it is possible to 
reach the river with a wheeled vehicle, 
In this remote region the Indian still 
retains his ancient culture. Thirty 
thousand * Hopi and Navajo Indians 
live on 20,000 miles of Indian reserva- 
tion. Their life is hard. They still 
live in the fortress homes built by their 
ancestors on the easily defended tops 
of the mesas or follow their flocks and 
herds from water hole to water hole. 
The remaining part of the region is 
given over to a few ranchers and 
miners with irrigationists located along 
the more open stretches, but in many 
places not a living thing is seen, 
nothing but dry rock in the mountains 
and dry dust in the valleys. 
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The main artery of this basin, the 
Colorado River, is approximately 2000 
miles long. It extends from Wyoming 
to Mexico. The characteristics of the 
river are the key to its many problems. 
The Colorado may be regarded as one 
of the most remarkable rivers in the 
world. It is the greatest undeveloped 
resource of the states through which 
it flows, for “it combines in proper 
sequence for complete use a large 
quantity of water, a great concentra- 
tion of fall, reservoir sites for the con- 
trol of flow, sites for power plants and 
several million acres of irrigable land 
below the stretch where power may 
be developed.” 

It has frequently been called the 


‘Smith, J. Russell, “North America,” p. 472. 
*Grover, Nathan C., Water Supply Paper 
No. 556, p. 3, U. S. Geological Survey. ; 
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Nile of America and, like the Nile, is 
subject to potential flood conditions 
during each summer. The Nile ap- 
pears to be the greater stream.’ Its 
drainage area is 5.7 times larger, with 
a 3.8 greater annual precipitation. 
The run-off per square mile of the Nile 
is 1.9 times greater, but the ratio of 
run-off to rainfall is two times smaller. 
The Nile also has a 10.8 times greater 
discharge than the Colorado. The 
maximum flow of the Nile, which 
occurs chiefly about September 1, 
amounts to approximately 353,000 
second feet.? This is larger than that 
of the Colorado by over 200,000 second 
feet. The maximum flow of the 
Colorado occurs in May, June and 
July, a time most propitious for the 
irrigator. The minimum flow of the 
Colorado is only from 2500 to 3000 
second feet as compared with 14,500 
second feet, the minimum flow of the 
Nile. Thus the necessity for water 
storage such as is accomplished by the 
great dam at Assuan, Egypt, is shown 
to be more urgent still in the Colorado 
Basin. This fact is also clearly in- 
dicated in a study of the main flow of 
the two rivers. For the period 1894- 
1910, the main flow of the Colorado 
was not above 26,000 second feet, 
while that of the Nile amounted to 
115,800 second feet. 

The profile of the Colorado River is 
likewise one of its dominant character- 
istics. In 1800 miles, the river drops 
from an elevation of 13,579 feet ® to 
sea level. The Nile has only a drop of 
7000 feet ® in a distance of 3473 miles. 


6 All statistics relative to this comparison taken 
from the U. S. Geological Survey, Water Supply 
Paper No. 289, pp. 26-27. 

7Second foot is an abbreviation for cubic 
foot per second and is the rate of discharge of 
water flowing in a stream, one foot wide, one 
foot deep, at a rate of one foot per second. 

* Clark, W. G., “The Colorado River,” p. 7. 

® Encyclopedia Britannica, 11th edition, Vol. 
19, p. 692. 
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If comparisons are made with many 
other power-yielding streams of the 
United States, the potential power 
possibilities of the Colorado appear to 
be enormous. The Mississippi River 
from Cape Giradeau to the Gulf of 
Mexico has a drop of only eight 
inches '° per mile. The power possi- 
bilities of the Tennessee are considered 
important, but that river has a drop of 
less than 500 feet between Knoxville 
and Paducah, a distance of approxi- 
mately 700 miles." The canyon sec- 
tion has great possibilities in the con- 
centration of water power sites. 
Between Green River, Utah, and 
Parker, Arizona, there are at least 
twelve favorable dam sites where a 
continuous development of over 4,000,- 
000 horsepower can be made. In 
this respect its only superiors are the 
St. Lawrence and Columbia River 
Basins. 

The Colorado River and its tribu- 
taries are hard-working streams. They 
bring to the delta, 105,000 ™ acre feet 
of silt per year. This amount would 
cover 105 acres to a depth of 1000 feet. 
In terms of yards, this equals 170,000,- 
000, or an amount equal to two-thirds 
of the total material excavated in the 
construction of the Panama Canal. 
Six million average railroad cars would 
be needed to transport this material. 
Driftwood is also carried during flood 
periods. In the flood of September, 
1923, hundreds of logs 20 to 30 feet 
long and 2 to 3 feet in diameter passed 
through the Grand Canyon. 

With this description of the geo- 
graphical conditions of the Colorado 
River and its Basin as a background, 
we may now turn to a brief analysis 
of some of its important problems. 


10 Tbid., Vol. 18, p. 604. 

" Brown, R. M., “ Utilization of the Colorado 
River,” Geographical Review, July, 1927, p. 456. 

2U. S. Geological Survey, Water Supply 
Paper 556. 

Ibid., p. 16. See table. 
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Tue Fioop MENACE OF THE 
CoLorapo 


The river emerges from the hills and 
canyons as a law-abiding stream for 
ten months of the year. For the re- 
maining two months in the early spring, 
it is almost uncontrollable. Instead of 
a blessing it then becomes a threat to 
man and all his works in the Lower 
Basin. The value of the property 
that is menaced by these floods exceeds 
$100,000,000, while at least 50,000 
people are living in the shadow of just 
such a great catastrophe as occurred 
in 1905 and was repeated over a very 
limited area in 1909. In 1921 a re- 
currence of these disasters was pre- 
vented only by a shift of the wind that 
drove the waters back. Man’s exist- 
ence here is precarious in the extreme 
for on the holding of a long thin line 
of granite-faced levees depends his 
safety. 

The geographical nature of the coun- 
try itself makes floods possible. Some 
thousands of years ago this endangered 
land was part of the Gulf of California, 
a great arm of the ocean that extended 


™ References consulted in the study of floods 
are: 
(1) An article by James H. Gordon, Monthly 
oe Weather Review, February, 1924. 
a” “Problems of the Lower Colorado 
d hn River,” pp. 95-97. 
: 2) An excellent scientific discussion of 
river control in the Colorado River 
Delta by H. T. Cory, in Paper No. 
) 1270. “Transactions of the Ameri- 
ean Society of Civil Engineers,” 
Vol. 76, 1913. 
(3) Mendenhall, Walter C., U. S. Geological 
Survey, Water Supply Paper No. 225. 
(4) Entenman, P. M., “Flood Danger in the 
Colorado Delta,” Engineering News 
Record, March 31, 1927. 
(5) Priest, R. M., “Channel and Levee 
Conditions in the Colorado Delta,” 
Engineering News Record, March 17, 
1927. 
(6) Sykes, Godfrey, “The Delta and Estuary 
~ of the Colorado River,”’ Geographical 
‘Sy Review, April, 1926, Vol. 16, No. @. 
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150 miles inland from its present limits, 
In fact, its waters probably washed the 
slopes of the San Jacinto and San 
Bernardino Mountains and covered a 
land that is now arid mountains and 
desert plains. The Colorado River 
emptied its waters into an eastern 
arm of this body of water that reached 
nearly to the present site of Yuma. 
Into it has been deposited through 
aeons of time the mud and rock scoured 
from high mountains and worn out of 
deep canyons. Inch by inch the water 
was driven back until this eastern basin 
was entirely filled. Onward spread 
the delta until it reached the eastern 
base of the Cocopa Mountains. Thus 
was formed a dam that separated the 
Gulf into two parts, one entirely cut off 
from the ocean. The dam increased in 
height and breadth from decade to de- 
cade until today the dam above sea level 
is nearly 100 miles wide. On top of 
this delta bridge flows the Colorado 
River at a height of approximately 30 
feet above the sea and actually higher 
than the adjacent country. To the 
northwest lies the old Gulf bed, now 
a region of interior drainage with but a 
remnant, the present Salton Sea, left 
of that hisloric ocean arm. The 
lowest part of this basin is 300 feet 
below the level of the river and only 
70 miles away. To the south lies the 
recent delta land with the Gulf of 
California 50 miles in the distance. 
The waters of the Colorado pass down 
the gentle slope towards the Gulf. 
The direction of the river is unusual 
for a grade nearly ten times as steep 
leads into the Salton Basin and Im- 
perial Valley. Forty-three thousand 
people, at least the population of the 
Imperial Valley of California, desire a 
continuation of this condition. They 
wish for no replica of the biblical 
flood. A modern system of levees has 
been constructed at which the river in 
recent years has really pounded in 
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yain. It is a risky situation at best, 
for not always has the river flowed in 
its present channel. Time and time 
again in the ages past the geologists 
tell us that the river has turned its 
waters into the interior basin and at a 
later date turned again towards the 
Gulf. Up until 1905, for many hun- 
dreds of years, it has flowed untroubled 
to the Gulf. The great interior basin 
became practically empty of water 
through evaporation and seepage for 
the run-off from the mountains that 
surround the sink is too slight to main- 
tain a permanent water body in this 
region. From a great arm of the ocean 
it had become a desert waste, sun- 
baked and desolate. Engineers were 
determined to harness the Colorado, 
making of its water a blessing to this 
parched land instead of a curse. They 
found the river difficult to handle. 
Canals that made possible the proper 
distribution of the water quickly silted 
up. New channels had to be built 
constantly as a greater and greater 
demand for water came with increased 
population. Man thus weakened the 
natural dams that kept the river in its 
proper channel and also neglected to 
provide sufficient protective head 
works for the canal that had a gradient 
much greater than that of the river. 
The result was that, in 1905 and 1906, 
during the periodical floods, the river 
broke through and hurled 87 per cent 
of its volume into the Salton Basin. 
Only after sixteen months of effort and 
an expenditure of $2,000,000 was the 
river turned back into its old channel. 
But the battle is not over. The river 
is bringing down its 6,000,000 carloads 
of silt and mud each year, a hundred 
thousand acre feet of damming ma- 
terial. Man in order to hold the 
balance of power has thrown in 6000 
carloads of rock. How long can this 
unequal warfare be continued? Each 
year the threat of disaster is renewed 
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and the situation becomes more and 
more critical. With the increase of 
cotton and alfalfa fields, orchards and 
vineyards, another break would be a 
calamity. The levees are not positive 
preventives. Something must be done 
to regulate the flow of the stream dur- 
ing its violent periods. The building 
of dams and the ponding of its waters 
in a few of its great canyons is the only 
permanent preventive of a possible 
catastrophe. 


Tue Prospiems IRRIGATION 


The streams of the Colorado Basin 
are already utilized for irrigation to a 
considerable extent. From a probable 
beginning on the upper Greer River in 
Wyoming, the irrigated lands had 
increased in acreage until, in 1922," 
the total area irrigated amounted to 
2,398,000 acres. Of this amount ap- 
proximately 1,500,000 acres were irri- 
gated in the Upper Basin. This was an 
increase of approximately 1,000,000 
acres since 1899. 

Irrigation is necessary here because 
of the climate. Nowhere do the areas 
that are possible to irrigate have a 
rainfall of over eight inches. Summer 
temperatures of 100° F. are not un- 
common even in the plateau section of 
the basin. In the Lower Basin the 
chief climatic characteristics are the 
excessive summer heat and dryness. 
During the five hot months, the tem- 
perature will average over 90° in the 
lowlands. The climate is trying for 
man and beast. The air is not stag- 
nant. Gales with their accompanying 
sandstorms that last for a few hours 
are not uncommon. The heat and the 
wind together keep the surface very 
dry and cause excessive evaporation 


from exposed water bodies. Rain in 
6 See table on page 94. . 
% LaRue and Holbrook, U. S. Geological 


Survey, Water Supply Paper No. 556, Appendix 
A, Water Supply, p. 109. 
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TABLE I.—Ireicatep anv IrricaBLe AREAS IN THE CoLoraDo Bastn IN 1922. 
(Extracted from an article by R. M. Brown, Geographical Review, July, 1927) 
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4 Irrigated Additional 
1922 Irrigable Total 
Upper Colorado Basin........................| 1,477,000 2,740,000 4,187,000 
Lower Colorado Basin... 521,000 1,467,000 1,988,000 
235,000 522,000 757,000 
Colorado............. 800,000 1,460,000 2,260,000 
California 426,700 520,300 949,000 


the form of cloudbursts occurs at 
times. The flood waves so caused are 
responsible for practically all of the 
desert erosion, but the total rainfall an- 
nually is not over eight inches.!” 
Irrigation is possible here because of 
the supply of surface and ground water 
available. From the former source 
practically all dependence will be 
placed by future reclamation projects. 
The amount of surface water used at 
present amounts to 6,700,000 acre feet 
(1924), of which slightly over 3,000,- 
000 acre feet were used in the Ameri- 
can section of the Lower Basin and 
780,000 acre feet in Mexico. The 
United States Reclamation Service 
believes that eventually the Upper 
Basin will require annually for direct 
use 6,550,000 '* acre feet of water and 
the Lower Basin 8,282,000 acre feet. 
There will also be some loss through 

U. S. Geological Survey, “Some Desert 
Watering Places,” Water Supply Paper No. 224, 
pp. 12-13. 

18 Includes the amount that will eventually be 
diverted in the vicinity of Denver to the Mis- 
sissippi watershed, and in Utah to the Great 
Salt Lake Basin—in the neighborhood of 440,- 
000 acre feet. 


evaporation and seepage from river, 
canal and reservoir. The mean an- 
nual flow of the Colorado at Yuma, 
Arizona, from 1894-1911 was 12,388,- 
000 acre feet.’ In 1894, however, it 
amounted to only 5,390,000 acre feet, 
while in 1909 the discharge equaled 
26,000,000 acre feet. It can thus be 
clearly seen that the maximum devel- 
opment of irrigation in the Colorado 
Basin cannot be obtained without the 
development of a comprehensive plan 
for storage and regulation of the waters 
of the Colorado River. The Lower 
Basin at present is beginning to feel a 
shortage of water during exceedingly 
dry periods. 

The problem of storage and regula- 
tion is difficult because of the number 
of states and nations involved. The 
border states have not yet reached an 
agreement in regard to the distribu- 
tion of water between them, although 
the Federal Government, in 1922, 
through the person of Herbert Hoover, 
brought the state delegates together in 
Santa Fe, New Mexico. The result 


' Cory, H. T., op. cit., pp. 1210. ohh 
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was the Colorado River Compact,”° 
which was agreed to at that time by 
— all the participating states with the ex- 
ception of Arizona. Since then Utah 
has rescinded her action while the ad- 
herence of California is conditional on 
the building of the Boulder Canyon 
- Dam by the Federal Government. 
An international agreement is also 
necessary because Mexico has ap- 
proximately a million acres of land ir- 
rigated or available for irrigation in the 
Colorado Basin. To further compli- 
cate the matter the Mexican projects 
have been developed largely through 
American capital and water for the 
Imperial Valley (California) is brought 
through the Mexican-American Canal, 
which is largely located in Mexican 
— territory. 

Two engineering problems in con- 
nection with irrigation are serious. 


. One is the danger of diverting water 
¥ from a wide, erratic stream that flows 
“+ through a shifting channel as does the 
t Colorado on the top of the delta ridge 


4 dam. The other is the difficulty of 
keeping open canals in a region where 
\. the water is so heavily charged with 
silt. During flood stages the water 
carries all the silt that it is able to 
transport. The size of the silt par- 
ticles depends upon the speed of the 
stream. Records kept of conditions 
in the Imperial Valley irrigation area 
indicate that the beds of many of the 
canals were raised between two and five 
feet in a period of three years. This 
reduction in capacity which is slightly 
noticeable in the larger canals and es- 
pecially critical in the smaller laterals 
makes a larger number of canals neces- 
sary or constant dredging in order to 
keep the channels open. The cost of 


*” For the complete text of the compact see 
67th Congress, 4th Session, House of Representa- 
tives, Document No. 605. An excellent discus- 
sion is also given in the “Colorado River, History, 
Seven States Compact and Future Development,” 
by Walter Gordon Clark. 
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keeping the canals open varies from 
$50 to $60 per mile.** The Imperial 
Water Company No. 1 maintains in 
the neighborhood of 400 miles of canals. 

It has also been noticed that the soil 
in places is heavily impregnated with 
alkali. Alkali is the accumulation in 
the surface layers of excessive amounts 
of soluble salts, mainly chloride and 
sulphate of sodium. All desert soils, 
especially those of the silt variety, that 
are fine enough in texture to permit 
capillary rise of water through them, 
are likely to become alkali. The 
Bureau of Soils of the U. S. Department 
of Agriculture has presented a very un- 
favorable report” regarding the alkali 
conditions of the soils of the Imperial 
Valley. It advised the planting of 
crops, such as sugar beets, sorghum 
and date palms that are suited to 
alkaline soils and to abandon as worth- 
less the land which contained too much 
alkali to grow these crops. The warn- 
ing was repeated in a later report. 
The repeated application of water to 
these lands will have a tendency to in- 
crease the alkalinity. This condition 
will then develop a problem of drainage 
that has not yet seriously added to the 
farmers’ burden. 

Still another fact in regard to irriga- 
tion must be realized. What has been 
the result of irrigation projects already 
established by the Reclamation Serv- 
ice? Is there a noticeable need at the 
present time for further development? 
Bowman states that “the total farm- 
ing population upon the twenty-four 
national irrigation projects of the West 
after twenty-five years of government 
aid and generosity is but 137,000, a 
population equal to that of the city of 

™ Cory, H. T., op. cit., pp. 1284-1285. 

2 Field Operation of the Bureau of Soils, U. S. 
Department of Agriculture, 1901. A later report 
appeared in 1903. 


% Bowman, Isaiah, “The Pioneer Fringe,” 
a Affairs, Vol. 6, No. 1, October, 1927, p. 
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Hartford, Conn., or Grand Rapids, 
Mich.” He further emphasizes the 
fact that “the most trifling improve- 
ment of agricultural practice in settled 
communities will accomplish much 
more in the production of agricultural 
products and the growth of population 
than all the millions that have been 
poured out upon the irrigation projects 
of the West in a quarter of a century.” 
Further irrigation development at 
present appears of doubtful necessity. 


Power DEVELOPMENT 


Power development as the keystone 
of the arch of Colorado River condi- 
tions is the hope of those interested. 
By the sale of power they expect to 
pay largely the high cost of flood con- 
trol and irrigation water storage. 
From a production point of view, their 
hopes are justified. Nature has been 
so kind that the average discharge of 
the river (see page 7) together with its 
steep gradient and numerous power 
sites is sufficient to develop from five 
to six million horsepower of hydro- 
electric energy. The U. S. Geological 
Survey has recommended thirteen 
power sites** that would produce 
5,743,000 horsepower with maximum 
use of the water in the Upper Basin. 

Three problems vital to the full 
realization of this ambitious program 
must be considered. In the first 
place, storage for flood control and for 
power development is in striking con- 
flict. “* Flood control reservoirs need 
to be kept empty and ready for flood 
service, while power development res- 
ervoirs need to be kept full to ensure 
steady power.” The noted engineer, 
Arthur E. Morgan, believes that it is 
a grave mistake to try to combine 
them. The question of cost is also 


™ See table, p. 46, Water Supply Paper No. 
556, U. S. Geological Survey. 

™ Morgan, Arthur E., “The Mississippi,” 
Atlantic Monthly, November, 1927. 


paramount. The cost of the Boulder 
Canyon Project alone, including the 
erection of a power plant, is estimated 
in the neighborhood of $75,000,000, 
If the cost is to be met by the sale of 
electricity, the question of distance 
must be considered. It is 250 miles 
from Boulder Canyon to Los Angeles, 
the principal market for power. San 
Diego is approximately 300 miles 
away; Yuma, Arizona, 250 miles. The 
principal mining districts in Arizona 
and Nevada are at a distance greater 
than 250 miles. Engineers estimate 
that the Boulder Canyon power would 
cost $50 per horsepower delivered in 
Los Angeles where power is now gener- 
ated by steam at a cost of $40 per horse- 
power. It appears highly problem- 
atical whether power generated in a 
desert hundreds of miles from available 
market can be put on a paying basis 
for many years to come if at all within 
the lifetime of the men backing the 
proposition. 

Problems of power, flood control, 
water diversion for irrigation and urban 
purposes and the disposal of silt cannot 
be solved singly. Together they make 
up the problem of the most economic 
utilization of the waters of the Colo- 
rado. The flood menace must be con- 
quered within a few years or disaster 
will result, but consideration of the 
other factors of the equation is essen- 
tial, or else in providing for the immedi- 
ate present mistakes will be made that 
will prevent the fullest utilization of 
this great river and postpone indefi- 
nitely the complete development of the 
adjacent states. At present, there are 
many disputed points. Dam sites 
cannot be agreed upon. State rights 
vs. federal control is a burning ques- 
tion. Private corporations are fight- 
ing the national government for con- 
trol. The interested states are unable 
to agree. These differences will no 
doubt be ironed out eventually. It is 
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a gigantic task, however, that must be a menace, will be eventually harnessed 
studied carefully and scientifically in for man’s benefit and man’s enjoy- 
order that the Colorado River, now’ ment. 
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Legal Problems in Colorado River Development 
ae By Revet L. Otson, A.M., J.D., Pa.D. ! 


iF Attorney at Law, Newlin and Ashburn, Los Angeles, California 


N the present article it is my purpose 
to discuss but a very limited num- 
ber of the legal questions in Colorado 
River development. Numerous briefs 
have been written by firms of compe- 
tent lawyers whose professional duty it 
is to give advice on such questions as 
whether or not Arizona is correct in 
asserting her right to tax each unit of 
power developed within her borders, 
whether or not Denver may divert 
water from the Colorado watershed, 
whether or not there is any possibility 
of Los Angeles being able to secure 
title to water which it is anticipated 
will be stored in Boulder Dam, and a 
score of other important issues of 
similar or different nature. Accord- 
ingly, in the selection of the subjects 
treated I have been guided by the belief 
that a person occupying the position of 
a disinterested observer and student 
will be performing the best service by 
calling attention to the broad outlines 
of a plan for the improvement of this 
interstate stream. To such a plan 
I have devoted major consideration, 
with the result that many obvious legal 
questions are omitted from the present 
paper. But although these be omitted 
it is with the hope that the plan sug- 
gested may prove worthy of considera- 
tion and thereby compensate for the 
neglect of other material. 
The topics which are to be discussed 
in the succeeding paragraphs may be 
listed as follows: the present impor- 


_ tance of the Compact drafted at Santa 


Fe in 1922, the legal background of the 


? Author of “The Colorado River Compact,” 
pp. xxiv, 527, published by Southwest Research, 
Los Angeles. 


Compact, the proper sphere of activity 
of an interstate Colorado River com- 
mission, and a suggestion that con- 
servancy districts be organized in the 
interested states for the purpose of 
contracting with each other relative to 
Colorado River matters. 


PRESENT IMPORTANCE OF THE COMPACT 


Without doubt the Colorado River 
Compact drafted at Santa Fe, New 
Mexico, in 1922, will continue to be the 
starting point of all discussion for any 
plan finally agreed upon to further 
Colorado River development. Funda- 
mental groundwork was laid by the 
drawing of that agreement. Nor has 
the stormy course experienced by the 
Compact during the past five years 
served to make the preliminary work 
of less value. Certain underlying 
issues are now more widely apparent 
than was true of the situation several 
years ago, in spite of the fact that the 
seven-state treaty is not effective. 
Arizona’s consistent refusal to ratify, 
California’s ratification conditioned 
upon storage, and Utah’s recent step in 
rescinding her earlier ratification, to- 
gether with Colorado’s insistence that 
not a shovel of earth be turned for 
the development of any project in the 
Colorado below Lee’s Ferry before the 
Compact shall have been accepted by 
at least six of the seven states—a point 
of view at one time written into the 
Swing-Johnson bill but now replaced by 
the idea that construction may proceed 
upon acquiesence of the Compact’s 
terms by only three of the interested 
states—have all combined to make the 
Compact the most important single 
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document in the entire Colorado River 
controversy. 


LeGAL BAcKGROUND OF THE COMPACT 


From a study of the minutes of the 
twenty-seven meetings of the Colorado 
River Commission at which the differ- 
ent paragraphs of the Compact were 
drafted, and from a careful investiga- 
tion of other source material, I am con- 
vinced that the sponsors of the pro- 
posed seven-state agreement thought 
that such a treaty was necessary as a 
means of circumventing the prior ap- 
propriation system of determining 
water rights on the Colorado. The 
Wyoming v. Colorado Case, 259 U. S. 
419, decided by the Supreme Court of 
the United States on June 5, 1922, held 
that, as between two prior appropria- 
tion states, water rights on an interstate 
stream would be determined upon the 


basis of prior use irrespective of state 
lines. This had been for many years a 
contested point in water rights litiga- 
tion involving interstate streams, but 
the possibility of a decision such as the 
Supreme Court gave in the Wyoming- 
Colorado case, had been foreseen by 
those familiar with the question. 
Coming as it did during the hearings of 
the Colorado River Commission in 
different cities of the Southwest pre- 
liminary to the Santa Fe meetings, the 
decision in Wyoming v. Colorado con- 
firmed the fears of representatives of 


Colorado and other upper basin states 
that the stage was being set for the 
permanent appropriation of Colorado 
River waters by water users of the 
lower basin states to the everlasting 
detriment of the upper basin. 

The chief factor which contributed to 
this belief was the more rapid move- 
ment of population from the Eastern 
centers to areas in the lower basin, par- 
ticularly southern California, than to 
the areas of the upper basin. Along 
with the population came an almost 
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insatiable desire for water for domestic 
and agricultural purposes because of 
the general aridity of the lower basin 
areas. More than this, a large popula- 
tion meant a corresponding political 
and financial power to build the works 
required in the process of placing the 
waters of available streams to beneficial 
use. 

Little wonder, then, that legal repre- 
sentatives of the upper basin states 
upon surveying, on the one hand, the 
rules of law applicable to problems of 
this kind and, on the other, the trend of 
events pointing directly to the appro- 
priation of large quantities of water for 
beneficial purposes in the lower basin at 
an earlier date than the water would 
be needed in the upper basin, were 
spurred by the Wyoming v. Colorado 
decision to renewed efforts in their 
attempt to modify the prior appropria- 
tion doctrine of water rights with 
respect to the waters of the Colorado. 
States of the lower basin had nothing 
to gain by changing the prior appro- 
priation doctrine so long as develop- 
ment continued under the appropria- 
tion system; states of the upper basin 
had everything to gain by changing 
that system, for if the prior appropria- 
tion doctrine continued to apply, the 
states of the upper basin might find 
that, due to its prior application to 
beneficial use by the lower basin, no 
unappropriated water would remain for 
use in the upper basin at the time that 
the upper basin becomes ready to use it. 

While it is true that states of the 
lower basin had nothing to gain by 
changing the prior appropriation doc- 
trine so long as development continued 
under that system, it should be noted 
that such development, as a matter of 
fact and until a change of Policy by the 
Federal Power Commission, is at an 
end unless some uniform plan is made 
for the Colorado’s development. For 
several years the Federal Power Com- 
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mission has been reluctant to grant 
permits for Colorado River construc- 
tion because of the obvious benefits to 
be realized from the use of a coérdi- 
nated plan of which each individual 
project should be a part. But to 
projects in which large sums have been 
expended in preparatory work, such as 
the Girand project, the Federal Power 
Commission is said to stand ready to 
give preferred consideration upon the 
withdrawal of the general order of sus- 
pension of permits. ‘This general order 
may be withdrawn at any time that the 
Commission deems reasonable. That 
is, if the members of the Commission 
believe that it is unlikely that a unified 
plan can be agreed upon by the seven 
states, they will perhaps allow con- 
struction of the better projects to pro- 
ceed without reference to a general 
plan. This will, of course, make 
possible the appropriation of water and 
the vesting of rights. 


Tue Proper SpHERE OF ACTIVITY 
OF AN INTERSTATE COMMISSION 


One of the legal questions of prime 
importance in Colorado River develop- 
ment is the question of whether or not 
the seven states may enter into a com- 
pact and thereby achieve the legal 
result of dividing the water of the 
Colorado in the manner attempted by 
the terms of the Santa Fe agreement. 
That Compact, it will be recalled, 
attempted to apportion a definite 
amount of water to the upper and lower 
basins respectively. 

But can the apportionment of the 
waters of an interstate stream, even 
though ratified by the legislatures of 
the states concerned and by Congress 
and in the event that it is finally deter- 
mined by the courts to be legally sound, 
be of any practical benefit if there is 
not a sufficient amount of water in the 
river to satisfy present users and those 
who wish to become appropriators, 
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some of whom now have their applica- 
tions on file with the state commissions 
or with the Federal Power Commission 
or both? Is it within the legal power 
of a group of states to enter into an 
agreement with one another, such 
agreement being sanctioned by the 
legislative branch of the Federal Goy- 
ernment, and by the terms of said 
agreement superimpose a new system 
for the determination of rights in the 
waters of an interstate stream which 
may conflict with the legal methods 
already established by the individual 
states for the determination of water 
rights? Is it not true that the first step 
in Colorado River improvement by the 
codperative effort of the interested 
states should be a survey of the water 
rights now recognized and vested under 
the laws of the several jurisdictions? 
Present users must be taken care of 
regardless of what particular method 
of improvement is finally selected. 

It is also probable that certain appli- 
cations now on file with the various 
states would be found to be entitled to 
priority under the laws of the states 
having jurisdiction. Such inchoate 
interests should also be included in the 
survey. With these data at hand an 
interstate commission, called a Colo- 
rado River Authority in my book, would 
be in a position to recommend those 
steps for the development of the stream 
which would best serve the interests of 
all parties. Members of such a com- 
mission would then definitely know the 
particular rights affected by any pro- 
posed construction project and could 
attack condemnation and other specific 
problems with some hope of making 
progress. 

The whole purpose of the present 
agitation for Colorado River develop- 
ment is, of course, to increase the 
quantity of water available for benefi- 
cial use. This quantity will be de- 
termined by the particular plan 
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adopted for the development of the 
stream. And this is one point at 
which the Compact of 1922 has proved 
entirely inadequate. No mention was 
made of particular projects. Let it 
be clearly understood that I do not say 
that more progress could have been 
made the past five years if the Compact 
had referred to definite engineering 
programs, for perhaps the plan worked 
out was as much of a forward step as 
could then be taken. But that it was 
inadequate, the last five years of 
inaction and controversy abundantly 
establish. 

The Compact spoke of millions of 
acre-feet of water without a word about 
plans for making that water available. 
It attempted to tamper with the 
acknowledged system of water rights 
by asserting that the upper basin 
should have 75,000,000 acre-feet for 
use within the upper basin during each 
ten-year period, and that a like quan- 
tity, increased by a million acre-feet 
per year, should be available for use in 
the lower basin during each ten-year 
period. 

But to declare that water shall be 
used in certain quantities in designated 
places does not make the water avail- 
able for such use. This was realized 
by California when the legislature of 
that state attempted to couple a tangi- 
ble project—Boulder Dam, contem- 
plated by the Swing-Johnson bill— 
with assertions of the Compact con- 
cerning water rights. The manner in 
which the California legislature pro- 
ceeded was to make construction of a 
storage reservoir in the lower basin a 
condition precedent to California’s 
acceptance of the provisions of the 
Compact relative to the fixing of water 
rights. This action clearly shows that 
California appreciates the fact that an 
abstract statement concerning rights to 
water, which is not as a matter of fact 
available for use, is of little or no value. 


4 


The only interstate agreement which 
will finally gain sufficient support to 
result in ratification will be one, I be- 
lieve, in which provision is made for 
engineering surveys to determine upon 
the best plan to make available the 
largest possible quantity of water and 
also to serve all other purposes of river 
development such as flood control and 
power generation. Coupled with these 
provisions there may very properly be a 
declaration of the manner in which 
rights to the water about to be made 
available may come into being. 

In other words, when an inventory 
of all the water rights now existing on 
the Colorado shall have been made by 
an interstate commission, and when a 
survey of the most economic engineer- 
ing plans for the development of the 
river shall have been completed, we 
will know how much water will be 
added to the present available supply. 
Knowing this, and knowing that the 
particular project determined upon for 
the development of the stream is the 
best and most economic method, the 
interstate commission could then 
undertake the next problem of suggest- 
ing the method or methods of creating 
legal rights to the water about to be 
made available. This portion of the 
work of the interstate commission 
might take the form of a suggested 
uniform water code for the interested 
states to be applicable only to the 
quantity of water made available by 
the completion of the engineering 
project finally selected. 

The procedure outlined in the pre- 
ceding paragraphs may seem to require 
too long a period of time before results 
could be realized. But those who have 
watched the situation during the past 
five years must be convinced that 
actual construction of Boulder Dam, 
the most widely heralded project on the 
Colorado, is now more uncertain than 
has been the case at any previous time 
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within the past five years. This is due 
to the fact that instead of making a 
survey of the whole river for the pur- 
pose of determining the best manner of 
developing it as an asset of the entire 
region, and therefore of the nation, 
greatest emphasis has centered around 
the question of the most feasible 
method of securing flood control for 
Imperial Valley and a water supply for 
southern California. And there are 
some who go to the extent of saying 
that plans now proposed for these 
specific purposes are not at all the most 
economical which might be devised to 
realize the desired ends. 

Events of the past half decade clearly 
show that the most essential single 
thing for an interstate Colorado River 
commission to do is to provide a forum 
where the contentions of all parties 
may be submitted for consideration 
upon their merits. These contentions 
may relate to engineering, economic, or 
legal data. But whatever their nature, 
they should be available for scientific 
study and analysis by all interested 
parties. Had there been such an inter- 
state commission in operation the past 
five years it is quite probable that the 
assertions of the Arizona High Line 
_ Association and of the sponsors of a 
gravity line from the mouth of the San 
Juan across southern Utah, across 
Nevada and California to the Imperial 
Valley, either would have been verified 
or exploded by the present time in a 
_ manner carrying conviction. As it is, 
these questions and a host of others of 
similar nature, to say nothing of the 
legal controversies, serve only to 

confuse the public. 


CoNTRACTING CONSERVANCY 
Districts 


Assuming that an interstate com- 
pact between the seven states will some 
day provide for an interstate commis- 
sion whose duties will approximate 
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those above described, and assuming 
further that such commission will have 
completed the inventory of water rights 
existing prior to construction of any 
particular project on the Colorado and 
will have heard all arguments relative 
to the best engineering plan to be 
adopted, thus fostering an intelligent 
public opinion, and assuming further 
that such a commission also will have 
aided in working out the legal questions 
centering around the determination of 
water rights in the use of the additional 
quantity of water made available by 
the proposed new construction, the 
next step in Colorado River develop- 
ment should be the organization of 
conservancy districts to contract with 
each other relative to existing water 
rights and water rights which will be 
brought into existence by reason of the 
appropriation of water not now avail- 
able but which will become available 
upon the construction of the engineer- 
ing works finally believed to be the 
most desirable. In fostering the or- 
ganization of these districts in the in- 
terested states an interstate commission 
would have an important part to play. 

The general plan of organization of 
these districts might be similar to that 
of the conservancy districts of Ohio and 
New Mexico. These districts, anal- 
ogous in some respects to irrigation 
and drainage districts of the various 
states, permit a large degree of local 
control of the coéperative enterprise. 
The primary purpose of the legislative 
act of Ohio is to provide a means 
whereby the owners of property in 
areas threatened by floods may organ- 
ize for their mutual protection. How- 
ever, this act? also states that its 
purposes include that of “providing 
for irrigation where it may be needed.” 
New Mexico’s statute,* as might be 


? 104 Ohio Laws 13-64, February 5, 1914. 


* Laws of New Mexico, 1923, Chapter 140, pp. 
211-278, March 12, 1923. 
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expected, places more emphasis upon 
the reclamation features of the con- 
servation program, though provision is 
also made for meeting flood dangers. 
In other words, both Ohio and New 
Mexico have provided a method by 
which the owners of the land affected 
by a particular project may determine 
the manner in which that project shall 
be controlled and administered. This 
manner of dealing with the problem 
conserves the benefits of local self- 
government. By means of the or- 
ganization of a number of conservancy 
districts in the states of the Colorado 
Basin, the groundwork would be laid 
for a series of contracts among such 
districts with respect to definitely 
determined water rights. But before 
these districts can be organized, the 
route of the main aqueducts which will 
eventually constitute the best unified 
system of development to serve the 
largest number of interests or purposes 
in the entire basin must be determined. 
Only in this manner will it be possible 
to know the areas which will be directly 
affected by the development and 
therefore included within the proposed 


» conservancy districts. 


Looking more closely at the language 
of the New Mexico Act we find that it 
provides that the district court sitting 
in and for any county of the state, or 
any judge thereof in vacation, is vested 
with jurisdiction to establish conserv- 
ancy districts. These districts may 
be entirely within or partly within and 
partly without the judicial district in 
which said court is located. A partial 
list of the purposes for which the 
conservancy districts may be formed is 
as follows: preventing floods; regulat- 
ing stream channels by changing, 
widening and deepening the same; 
regulating the flow of streams; con- 
structing irrigation and drainage works 
or systems; codperating and contract- 
ing with the federal or any state 
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government to promote the agricul- 
tural resources and marketing facilities 
of the district. 

The manner of organizing the dis- 
trict is by petition filed in the office of 
the clerk of the court vested with 
jurisdiction. Such petition is to be 
signed by one hundred owners of land 
or by a majority of the owners of land 
situate within the limits of the territory 
proposed to be organized into a dis- 
trict. In the event that private or 
public corporations own lands within 
the proposed district, such corporations 
are proper parties to sign the petition. 
Moreover, any city interested in some 
degree in the improvement, upon 
proper action by its governing body, 
may alone file the petition already 
mentioned. Following the hearing of 
any protests against the organization 
of the district, the court is to declare 
the district organized and give it a 
corporate name by which it isthereafter 
to be known. 

The remaining articles of the New 
Mexico Act refer to the powers and 
duties of the board of directors of the 
conservancy district, appraisals of bene- 
fits, and financial administration. 

Upon the organization of these 
conservancy districts in the states 
interested in the development of the 
Colorado the way would be cleared for a 
series of contracts between the various 
districts as parties, by which to deter- 
mine the details of the use to which 
available water might be placed and 
the terms of remuneration for such use. 
Plans for the necessary construction 
work might also be handled by con- 
tract between the districts concerned. 

In accordance with the Act of Au- 
gust 11, 1916,‘ conservancy statutes of 
the kind suggested would also be 
applicable to the public lands of the 
United States lying within the conserv- 
ancy district, upon the approval of 

Chapter 319, 30 Stat. 506. 
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the Secretary of the Interior and sub- 
ject to certain exceptions mentioned in 
the act. Briefly stated, the purpose 
and effect of this statute is to empower 
the Secretary of the Interior, following 
the presentation of a proper applica- 
tion therefor, to investigate the plans 
and financial and physical resources of 
irrigation districts theretofore or there- 
after organized pursuant to the law of 
any state, and, if he shall find and con- 
clude that any such district has 
planned and is executing an altogether 
meritorious and feasible irrigation un- 
dertaking, to grant his approval of its 
plan and undertaking, provided a 
majority acreage thereof is not un- 
entered land. Upon such approval 
and upon compliance by such districts 
with certain conditions in said act 
specifically set forth, all unentered 
public land and land which has been 
entered, but upon which final certificate 
has not issued, shall be amenable to the 
state laws governing the district to the 
same extent and upon like terms as are 
privately owned lands within said 
districts. 

In conclusion it may be said that the 
Compact drafted at Santa Fe in 1922, 
which has been the subject of innumer- 
able conferences since that date, will 
perhaps never be ratified by the seven 


CONCLUSION 


_ states in its present form because of its 


failure to mention a specific engineer- 
ing project to make additional water 
available. Its inadequacy in this re- 
spect creates a situation in which the 
upper states cannot allow any con- 
struction to proceed in the lower basin 
_ before the compact is ratified, and the 
lower states, particularly California, 


cannot afford to ratify until the support 
of the entire basin for storage facilities 
in the lower basin is guaranteed to the 
lower states. But an understanding of 
the present Compact and the discus- 
sions which have centered around it, 
are of the greatest importance if the 
fundamental issues which surround the 
Colorado are finally to be resolved into 
a unified plan of action. 

As one observes the present situation 
he is led to inquire if the experience of 
the past five years has not shown that a 
new approach to the problem would be 
advisable. Instead of attempting to 
apportion the waters of the stream 
before a unified engineering plan has 
been worked out and accepted by the 
seven states, the United States and 
Mexico, why should there not be an 
interstate commission created by the 
use of the interstate compact clause of 
the Federal Constitution for the pur- 
pose of examining all proposed plans 
for the development of the river? By 
means of the discussion which would 
accompany such a process there is 
reason to believe that confidence would 
be developed so that every representa- 
tive and senator from the interested 
states would be ready to vote for the 
particular project decided upon. To 
develop this confidence should be the 
first and fundamental purpose of an 
interstate commission. It does not 
seem possible to develop it by discuss- 
ing rights to water which is not yet 
available for use. But if everyone 
believed that a specific engineering 
plan for the development of the entire 
river would get the maximum use out 
of the stream, a continuing interstate 
commission would have something 
upon which to proceed. _ 
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By E. F. Scatrercoop 
Chief Electrical Engineer and General Manager, Bureau of Power and Light, City of Los Angeles 


LTHOUGH the present agricul- 
tural and commercial develop- 
ment of the Colorado River has been 
accomplished during the past 75 years, 
practically four centuries have elapsed 
since the first white man gazed upon its 
waters. During these centuries, the 
information left by the diaries of the 
intrepid Padres and explorers from 
time to time have given brief mention 
of the high waters and terrific floods 
which prevented their crossings or 
fought them in their endeavors to sail 
up the Lower River below Yuma. 

The Colorado River has a total 
length of approximately 1750 miles, a 
drainage area of 244,000 square miles 
and a total annual water supply of 
approximately 21,700,000 acre feet. 
The larger portion of this water is 
supplied by the melting snow from the 
summit of the Rocky Mountains in 
western Colorado and Wyoming, but 
an appreciable portion is also furnished 
by the drainage area below the junction 
of the Green with the Colorado, a 
section subjected at certain seasons to 
violent storms of short duration com- 
monly known as cloud-bursts. The 
effect of these storms and of the fluc- 
tuation in the melting snows is indi- 
cated by the differences in the river 
flow, annual discharges as great as 
26,000,000 acre feet and as low as 
8,000,000 acre feet having been re- 
corded at Yuma. 


Magnitude of Floods pu 
While records have indicated the low 
flow of the river at less than 1300 ro 


feet per second or second feet, in flood 
season—May and June—the discharge 
at times is more than 200,000 second 
feet by actual measurement, and the 
flood of 1884 was estimated at 384,000 
second feet. Marks left by high water 
at some time previous to known records 
would indicate a discharge greatly in 
excess of this figure and reaching pos- 
sibly 500,000 second feet. 
Silt 

In addition, due to the flood char- 
acteristics and to the effect of heavy 
storms on a large portion of the area, as 
well as the soil and topography of the 
country through which it flows, the 
river carries a tremendous burden of silt 
estimated from direct measurements at 
approximately 113,000 acre feet, or 
more than 182,000,000 cubic yards per 


annum. 
Imperial Valley 

Originally the Gulf of California 
extended approximately 200 miles 
north of its present shores and 100 
miles north of the present Mexican 
boundaries into southeastern Cali- 
fornia. The Colorado River, heavily 
laden with the silt brought from the 
upper regions, has, during the cen- 
turies, deposited its burden as it entered 
the Gulf from the east side; gradually 
forming a huge delta which, working its 
way across, finally separated entirely 
the upper portion from the Gulf proper. 
After the separation and due to 
the silt formation, the river swung to 
- fro, flowing first into the Gulf and 
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then into the inland lake. The long 
intervals of time between, however, 
permitted the removal of the water by 
evaporation until finally a basin-like 
valley, now known as the Imperial 
Valley, some 40 miles in width and 80 
miles in length, with its lowest point 
approximately 250 feet below sea level, 
is the result. 

Though, due to the very meagre 
annual rainfall, this valley was one of 
the worst sections of desert traversed 
by the early pioneers, an ample water 
supply will make possible the irrigation 
of approximately a million acres of land 
unexcelled in richness within the 
United States. 

Some 25 years ago a group of men 
with keen vision and faith in their 
convictions sensed the possibilities of 
this land, and after tremendous effort 
were successful in constructing the 
necessary works to bring water from 
the Colorado River to irrigate a part of 
the Imperial Valley. Today the re- 
sults of such foresight and enterprise 
are shown by 462,000 acres of land 
reclaimed and under cultivation, a 
population of over 60,000 people with 
several well-built cities and an assessed 
property valuation of over $100,000,000. 


Other Reclamation Projects 


On the Arizona side, directly east of 
the Imperial Valley, is an equally 
fertile section of approximately 110,000 
acres known as the Yuma Valley, and 
in addition, at various locations on 
both sides of the Lower River, are 
several projects including the Parker 
Project, 110,000 acres; the Palo Verde 
Valley, 78,600 acres; the Mohave Val- 
ley, 34,000 acres and the Cibola Valley 
with 16,000 acres; all of which, imme- 
diately adjacent to the river banks, 
have been formed by the deposi- 
tion of silt. This land is extremely fer- 
tile and in a climate productive to the 
best form of agricultural siaacaued 


Flood Menace and Damage 


The achievement in reclaiming the 
Imperial Valley has not been lightly 
won. The Colorado River, flowing 
along the eastern rim of the valley, has 
deposited a large portion of its silt 
along its bed, raising the level nearly a 
foot per annum until the river now 
flows on top of a silt ridge 300 feet 
above the lowest point of the valley, 

Protective works of the levee type 
have been constructed at great expense 
to prevent the waters of the Colorado 
from returning to the valley. These 
have proved inadequate, and in 1905 
and 1906 the river breaking through 
flowed for 18 months into the valley, 
forming the present Salton Sea, and in 
addition not only destroyed a large 
amount of property and land but 
entailed an expense of some $4,000,000 
before it was again controlled and 
confined to its banks. Prior to and 
including the year 1924, more than 
$10,000,000 was expended for flood 
protection alone, and this expense 
continues. Each year the people of 
the valley are called upon to spend 
large sums of money for the main- 
tenance and repair, and also the raising 
and extension of these levees. In addi- 
tion to these expenses the annual cost 
for the removal of silt from their irri- 
gating ditches and from their lands is 
approximately $1,350,000. 

Finally the silt-formed delta has 
reached a condition whereby the river 
is now filling the last available depres- 
sion into which it is possible to be 
guided by the hand of man. When 
this depression is filled, estimated by 
various authorities from 5 to 15 years, 
it may be practically impossible to 
withhold the river against turning and 
again flowing into the Imperial Valley, 
destroying by flood the almost super- 
human efforts of the past 25 years. 


A destruction differing from that of the 
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Mississippi floods in that the only way 
that the water could be removed would 
be by evaporation, necessarily taking 
many years for its accomplishment. 

Both the Yuma and Palo Verde 
Projects have been also subjected to 
disastrous floods within the past 20 
years, causing great damage to property 
and crops on each occasion, the last one 
causing over $2,000,000 damage to the 
Palo Verde Project alone. The Mo- 
have Project, after large amounts had 
been expended for levees, was forced to 
abandon further work due to their 
inability to provide protection from the 
flood menace. 


Merican Situation 


During the early development of the 
Imperial Valley the finances were lim- 
ited. In order to reduce the first cost 
an agreement was entered into with 
the Republic of Mexico, whereby a 
canal could be constructed with its 
diversion within the United States but 
immediately passing for a distance of 
60 miles through the Republic of 
Mexico before again returning across 
the boundary to the lands of the Im- 
perial Valley. As the price for this 
concession by the Mexican Govern- 
ment, the American farmers were 
forced to agree that Mexican lands 
would be entitled to one-half the flow 
through the canal. With the present 
area under direct irrigation of 462,000 
acres in the Imperial Valley and 217,000 
acres in Mexico, the low flow of the 
river is inadequate for all. This was 
clearly shown in 1924, when the total 
flow in the river was below 1300 
second feet and for 76 days every drop 
of water in the river was diverted. It 
is also apparent that under such condi- 
tions, if Mexico insists on her present 
plans of development and one-half of 
the water, then for each additional 
acre placed under cultivation in Mexico 
an acre in the Imperial Valley must 


if, 


return to desert conditions unless there 
is storage and regulation of the flood 
waters. 

The extremely serious situation of 
Imperial Valley may be appreciated by 
pointing out that this canal forms the 
only possible source of water for not 
only irrigation but for domestic use, 
and if interfered with for only a week it 
would mean not only financial ruin by 
destruction of crops, but the entire 
population and all live stock would 
have to be removed from the valley. 


Domestic W ater 1 


The phenomenal growth of Los 
Angeles and the coastal cities of 
Southern California since the war has 
resulted in such an increase in the 
consumption of water for domestic and 
commercial purposes that the limit of 
the available supply is dangerously 
close to complete absorption. 

In 1906 the city of Los Angeles 
began construction of an aqueduct to 
bring water from the Sierra Nevada 
Mountains 250 miles away for the use 
of its inhabitants. At that time the 
population of the city was approxi- 
mately 160,000. It was estimated 
that the aqueduct would supply a 
sufficient quantity of water for a 
population of 2,000,000 and at the 
rate of growth it would certainly last 
for many years before this population 
was reached. Today with a popula- 
tion of over 1,200,000 and with the 
rapid growth continuing, urgent haste 
is necessary in obtaining an additional 
source of supply. This same condition, 
due to the rapid increase in population, 
exists in the surrounding communities 
and cities now dependent upon the 
small streams available and the percola- 
tion of flood waters into the under- 
ground gravel, a supply rapidly ap- 
proaching complete utilization. 

With this urgent necessity in mind, 
these cities, including Los Angeles, 
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have made careful investigation as to 
the available sources of additional 
supply and find that the Colorado 
River furnishes the only source of 
sufficient magnitude to meet their 
necessities for an appreciable length of 
time. Filings have been made for the 
appropriation of 1500 second feet for 
domestic use in the cities above men- 
tioned, and the formation of a metro- 
politan water district to finance the 
proposed $150,000,000 aqueduct project 
for carrying this water from the Colo- 
rado to the coastal plain cities has been 
formed. The city of Los Angeles has 
voted and expended nearly $2,000,000 
on preliminary engineering rightsof way. 


Government Recognizes Necessity 

Due to the magnitude of the project 
necessary to furnish relief from the 
flood menace and to provide the nec- 
essary storage and regulation of the 
flood waters as well as the large quan- 
tity of silt, appeal was made to the 
United States Government for assist- 
ance. That the problem demanded 
solution and immediate action by the 
Government was very clearly stated 
by Dr. Hubert Work, Secretary of the 
Interior, in his report to the Committee 
on Irrigation and Reclamation of the 
House of Representatives, on March 
17, 1924, when he said: 

The Colorado River has been under 
observation, survey and study, and the 
subject of reports to Congress since the 
close of the Civil War. More than 
$350,000 have been expended by the 
Bureau of Reclamation since the Kinkaid 
Act of May 18, 1920. More than $2,000,- 
000 have been expended by other agencies 
of the Government. The time has arrived 
when the Government should decide 
whether it will proceed to convert this 
natural menace into a national resource. 


Government Plans for Relief 


As indicated by the Secretary of the 
Interior in his report referred to above, 
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the United States Government has 
expended large sums of money in ap 
investigation looking toward the best 
solution of the problems comprising 
flood and silt control, storage and 
regulation of flood waters for irrigation 
and domestic uses. The first and 
preliminary report made public was the 
so-called Fall-Davis Report published 
as Senate Document 142, 67th Con. 
gress, 2nd Session. The latest and 
most comprehensive report is the 
Weymouth Report to the Secretary of 
the Interior dated February, 1924, 
together with the supplemental report 
of June, 1924. This report incorpo- 
rates a careful analysis and study of the 
resources and possible development of 
the entire river below the junction of 
the Green and the Colorado River. 
Complete development, under the 
comprehensive plan thus determined, 
of which the proposed Boulder Canyon 
Project is a part, will result in the 
minimum amount of water lost by 
evaporation from the storage reservoirs 
and the maximum amount of hydro- 
electric power equaling 6,800,000 horse- 
power of peak capacity. The report 
shows further, that the first logical 
step in the program and the one pro- 
viding the maximum amount of relief 
in the immediate crisis would be the 
building of the proposed dam in the 
main stream of the Colorado at the 
lower site of the so-called Boulder 
Canyon Storage Project, approxi- 
mately 30 miles east of Las Vegas, 
Nevada; the river at this point forming 
the boundary line between the states of 
Arizona and Nevada. 
CHARACTER OF PROJECT 


General Description 


The Boulder Canyon storage location 
furnishes one of the most remarkable 
dam sites in the United States as the 
walls rise abruptly to a height of 
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approximately 1000 feet, forming a 
narrow gorge. The foundation rock is 
admirably suited in every way for the 
construction of such a structure. It 
also provides a natural reservoir site 
which could, if necessity should demand 
it at any future time, provide a storage 
capacity of perhaps twice that now 
contemplated. The present plan of 
the Reclamation Service calls for a dam 
550 feet in height above the low water 
level of the river, which would impound 
in the storage reservoir approximately 
26,000,000 acre feet of water. With 
bed rock of approximately 110 feet 
below the present low water of the 
river, the total height of the dam 
structure will be 660 feet, a material 
increase over the highest dam now in 
existence. The tentative design as 
prepared calls for a structure of the 
gravity type arched up stream, a 
length at the foundation of 275 feet at 
the present low water line and across 
the top of the dam of 1100 feet. 

Although such a structure is a new 
adventure in magnitude of design, it is 
well to remember that the engineers of 
the Reclamation Service who will build 
the dam under Government plans have 
also designed and built not only more 
dams than any other organization in 
the United States but practically all of 
the larger ones. Careful investigation 
has been made as to the type of struc- 
ture and estimates prepared on the cost 
for both rock fill and concrete designs. 

Adequate spillways will be provided 
by means of tunnels through the rock 
wall on the Arizona side to a small side 
canyon which enters the river a short 
distance below the dam. The cost of a 
550-foot dam complete is estimated to 
be $41,500,000 exclusive of interest 
during construction. 


Hydro-Electric Power 


The United States Reclamation Serv- 
ice, in its early conceptions of the plan 


for the proposed Boulder Canyon 
Project, realized that there would be 
incident to the Project an opportunity 
for the development of a large block of 
hydro-electric power. Investigations 
as to probable power market were 
made and resulted in ample assurance 
that conditions were such that there 
would be a market for the power and 
that the revenue from that source 
would be sufficient to repay the Federal 
Government for its total investment in 
the Project, over a period of years, with 
interest, and also the cost of operation 
and maintenance. 

Accordingly, the Secretary of the 
Interior has caused to be written into 
the proposed legislation alternative 
methods of providing for revenue from 
the power. One plan contemplates 
that the Government itself build a 
power plant of approximately one 
million horsepower installed capacity. 
The average or firm horsepower, if 
generated continuously day and night 
through the year, would be approxi- 
mately 550,000 horsepower, hence a 
one million horsepower generating 
plant would carry peak loads during 
the hours of heavy demand such that 
the average load would be 55 percent 
of the peak; that is, the power would be | 
developed on a 55 per cent load factor. 

The investigations and reports re- 
ferred to estimate the cost of the power 
plant to be $31,500,000, exclusive of | 
interest during construction, and it is 
proposed that the Government sell | 
the power at the switchboard of the 
power plant at a price that will cover 
the cost of operation and maintenance 
and the repayment to the Government 
of the cost of the storage and power 
project combined over a period of 
years, with interest. The plan, there- 
fore, contemplates that the Federal 
Government would loan its credit but | 
be fully reimbursed for its investment, 
with interest, and the proposed lide 
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tion requires the Secretary of the Inte- 
rior to enter into firm contracts for 
power, sufficient to provide complete 
reimbursement to the Federal Govern- 
ment, before the expenditure of any 
money for the construction of the 
project. 


Alternative Power Program 


In order that the Secretary of the 
Interior, who would be directly respon- 
sible for the financial success of the 
undertaking, might be assured of 
every assistance in the working out of 
such a plan, the proposed legislation 
contemplates that he may, in lieu of 
selling the power at the switchboard, 
lease units in the Government con- 
structed plant, or at his discretion 
lease the right to develop power by 
means of the water discharged from the 
dam to applicants who would then 
build, under Government supervision, 
their own plants for the development 
of hydro-electric power, thus relieving 
the Government of this portion of the 
investment. Proceeds from the sale 
of power rights would take the place 
of revenue from power and be used in 
the amortization of the cost of the dam 


structure and project. 
All-American Canal — 


In addition to constructing the 
above-mentioned project at Boulder 
Canyon, and in order to relieve the 
Imperial Valley from its present de- 
pendence on Mexico, the plan contem- 
plates the construction of a so-called 
All-American Canal, approximately 60 
miles in length, which would lie en- 
tirely within the United States. In 
the plans for this canal it is proposed 
to move the point of diversion to the 
present Laguna Dam, some 12 miles 
above the city of Yuma. At the time 
this dam was constructed the Imperial 
Valley entered into a contract with the 
United States Government and agreed 
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to pay and is paying for the privilege 
of this diversion $1,600,000 out of a 
total cost for the dam of $2,180,000, 
This will also enable the water to be 
taken out at a much higher level, 
making possible the irrigation at some 
future time of some 500,000 acres of 
additional land lying in the Imperial 
and Coachella Valleys. 

A board appointed under an agree. 
ment between the Secretary of the 
Interior and the Board of Directors of 
the Imperial Irrigation District, com- 
posed of Dr. Elwood Mead, now Com- 
missioner of Reclamation, C. E. Grun- 
sky, consulting engineer of national 
reputation, and W. W. Schlecht, 
Engineer of the Reclamation Service, 
made a complete report including 
estimate on the cost of such canal, 
and also reported favorably as to its 
feasibility and desirability. In addi- 
tion to this board, engineers of high 
standing have, with practical unanim- 
ity, after thorough investigation, en- 
dorsed the plan for such a canal. 

The estimated cost of the all-Ameri- 
can Canal is $31,000,000, exclusive of 
interest during construction. Al- 
though this appears large, the cost per 
acre for all construction charges as 
determined by the Secretary of the 
Interior including the present bonded 
indebtedness of the Imperial Irrigation 
District of $25.50 will be as follows: 
Imperial Irrigation District.......... $66.00 
New lands under All-American Canal 90.40 
When these figures are contrasted with 
the average construction costs of 
present reclamation projects they show 
the reasonableness and feasibility of 
such a project from the cost standpoint. 

While the urgency of this canal 
cannot be questioned, yet it must be 
considered that it is wholly infeasible 
without control of flood waters and the 
storage reservoir for the removal of 
silt and the regulation of flood waters 
according to an irrigation program. 
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The Secretary of the Interior at the 
request of Congress submitted a pro- 
posed plan of development financed 
through the sale of the hydro-electric 
power, including a 550-foot dam and 
a one million horsepower plant, to- 
gether with the All-American Canal, as 
follows: 


As to cost for: 
26,000,000 acre foot reservoir $41,500,000 
1,000,000 horse power develop- 
All-American Canal......... $1,000,000 


Interest during construction, 
21,000,000 
Total . 125,000,000 
As to revenues—annual opera- 
tion: 
Sale 3.6 billion kilowatt hours 
@ 3/10c. . $10,800,000 
Storage and delivery of water 
for irrigation and domestic 
464 1,500,000 
Total. $12,300,000 
As to annual ‘fixed ‘charges for 
operation and maintenance, 
storage and power. $700,000 
Operation and maintenance, All- 
American Canal. ns 500,000 
Interest on $125, 000, 000 @ 4% 5,000,000 
Total. $6,200,000 
Estimated annual ‘surplus or 
sufficient to repay the entire 
cost in 25 years. ~ $6,100,000 


From the above it is apparent that 
the proposed plan is absolutely feasible 
from a financial point of view. 


SIGNIFICANCE TO THE SOUTHWEST 


Agriculture 


The controlling of the floods and the 
storage and regulation of these waters 
will permit of the ultimate irrigation of 
lands in the states of Nevada, Arizona 
and California totaling approximately 
1,750,000 acres including lands already 
under irrigation. 

As the available water supply of 
Southern California for irrigation pur- 


poses is practically exhausted, and with 
the rapidly growing population, it is 
evident that these additional lands will 
be required in the future along with a 
growing demand for farm products 
from other sections to feed the rapidly 
growing market of the Pacific Coast as 
well as the local markets in the states 
of Arizona and Nevada. 
Th At 
Manufacture 
One of the most potent factors in 
the building up of an industrial com- 
munity, and next to its supply of 
domestic water, is the ability to furnish 
its institutions cheap electric power. 
The construction of the dam will make 
available 1,000,000 horsepower of cheap 
hydro-electric power to the industrial 
markets of Arizona, Nevada and 
California, with its natural impetus 
toward increasing the production of 
present plants and the attraction of 
additional industries to the communi- 
ties. Experience shows that as our 
population and industrial activity along 
our special lines increase our demand 
for food and manufactured articles 
from other parts of the country in- 
creases in even greater proportion. 


Domestic Water 


The storage of the flood waters and 
the removal of silt by the reservoir 
will furnish a supply of portable water 
for the cities of Southern California, 
and without which their growth must, 
at the present rate of increase, abruptly 
cease. It is, therefore, imperative 
that if the Southwest is to grow, addi- 
tional water must be procured and 
the only available source isthe Colorado 
River. 


SIGNIFICANCE TO THE COUNTRY AS A 
WHOLE 


The construction of the Boulder 
Canyon Project will have a decided 
bearing and significance to the country 
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at large as it will necessarily call for 
large quantities of construction ma- 
terial and equipment, practically all of 
which must be at present supplied from 
eastern markets. Large blocks of 
cheap power, permitting the growth of 
industry in the Southwest, will add 
materially to the shipment of com- 
modities both raw and finished between 
the east and west. 

As the land is placed under cultiva- 
tion, in addition to supplying the local 
markets of the Southwest, due to the 
practically all-year growing season, it 
would be possible to ship to the eastern 
markets produce and staple vegetables 
at a time when they can be obtained 
from no other source in sufficient 
quantity except from foreign countries. 

The construction of the All-American 
Canal and regulation by the storage res- 
ervoir will unquestionably stop Mex- 
ican interests from adding materially 
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to land they now have under cultiva- 
tion, which is practically all utilized 
in the growing of cotton. This cotton 
is grown in Mexico not only by cheap 
foreign labor but enters the American 
market to compete with American 
grown cotton.’ While it has been 
feared that Imperial Valley lands 
would be used for the growing of cotton 
it is found by experience that they are 
better suited both climatically and 
financially to the growing of vegetables 
and similar commodities, and as pointed 
out these will either be used locally or 
enter the eastern market at a time 
when eastern farmers could not possi- 
bly supply them, and, therefore, they 
will not interfere with the present 
farming industry. The development 
of new lands by irrigation necessarily 
will be slow and will not equal an 
equivalent of the growing markets of 
this section. 
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g HE Colorado River is one of the 

d large and important rivers of this 

\r country, but has a very fluctuating 


e discharge, due to changing seasons and 
i- changing years. If completely regu- 
y lated its magnitude is sufficient to 


t furnish an ample domestic supply of 
it water to all the inhabitants of the 
y United States, and a considerable mar- 
n gin over. The low water flow of the 
if river during the latter part of summer 


and autumn, is all utilized in irrigation, 
and the development has proceeded to 
a point where in the drier years there 
is a serious shortage of water during 
September and October for lands al- 
ready under cultivation; but the spring 
and early summer furnish vast quan- 
tities of flood water that not only run 
to waste, but do great damage to lands 
along the banks of the river, and 
especially in the Imperial Valley, which 
being an interior basin, if flooded, would 
be permanently destroyed. The im- 
minence of such destruction is the oc- 
casion of the urgency of this problem. 

The problem of changing the Colo- 
rado River from a natural peril to a 
national asset, is mainly a problem of 
water storage. Reservoir sites of large 
capacity have been examined and 
found feasible on the upper tributaries 
of the Colorado, and while these can 
partially regulate these tributaries, and 
assist in their development, they are 
not large enough nor properly located 
for complete control and development 
of the river. The bulk of the storage 


a. Relative Advantages of the Boulder Site 


By Artuur P. Davis 
Chief Engineer and General Manager, East Bay Municipality District, Oakland, California 
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capacity must be provided within or 
below the canyon region where it can 
intercept most of the entire flow of the 
basin. Otherwise, the waters will be 
largely wasted as at present, and con- 
tinue to be a menace to the valleys on 
the lower river, which will probably 
be destroyed if regulation is not ac- 
complished in the near future. - 
The only site of sufficient capacity 
and properly located to accomplish all 
these results is at Boulder Canyon, 
where it is feasible to construct a 
reservoir to any capacity from 20,- - 
000,000 to 45,000,000 acre feet, and 
while completely regulating the river 
at that point, at the same time will 
develop sufficient power to pay for 
itself. Aside from its paramount vir- 
tues in water regulation for irrigation 
and flood protection there is no other 
plan of development which will produce 
power so cheaply as a large reservoir 
in Boulder Canyon such as proposed. 


AcTIvE OPpposiITION 


It was first vigorously asserted by 
the opponents of Boulder Canyon 
Reservoir that 600,000 horse power 
developed at Boulder Canyon could 
not be absorbed by the available mar- 
ket for power for twenty years, and 
that in the meantime the interest 
charges would accumulate to such an 
extent as to make the development 
prohibitive. Finally the matter was 
referred to Mr. L. S. Ready and Mr. 
H. G. Butler, who made a thorough 
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examination of the subject, and proved 
that if the Boulder Canyon power were 
immediately provided, the power de- 
veloped would be absorbed within 
three or four years after it could be 


produced. 


OrHER ScHEMES FATAL TO 
Cueap 


Notwithstanding this authoritative 
finding, the opponents are still express- 
ing doubts as to the wisdom of so large 
a development and repeating their 
former recommendations that the river 
should be developed by a series of 
small dams. As represented by actual 
schemes of construction submitted, 
five dams are proposed of heights, 
respectively 158 feet, 163, 194, 209, 
223 and 225 feet, in portions of the 
canyon where much larger develop- 
ment would be far more economical. 
Such development would be fatal to 
cheap power. 

In general, the power developed by 
means of a low dam in the Colorado 
Canyon is far more expensive per unit 
than the power produced by a high 
dam. In either case, the floods of 
the river must be controlled to permit 
the excavation of foundations, which 
are everywhere deep. These control 
works cost as much for a low dam as for 
a high dam. The same is true of the 
railroad which must be built to convey 
materials and machinery to the site, 
which is in any case, a heavy expense. 
This also is largely true of the great 
construction plant; while the produc- 
tion of power by a low dam would 
be less in proportion to the height 
of dam, due to the better regulating 
effect of the water by the wider pond 
produced by the high dam, and the 
fact that each reservoir must be pro- 
vided with a margin for the rise and 
fall of floods, above its top without 
interfering with the next development 
above. 


Power 30 Per Cent CHEAPER 
AT BouLDER 


Careful estimates of cost, based upon 
extensive surveys at the Boulder 
Canyon site, show that a dam 555 

“feet high, proposed, will develop power 
nearly 30 per cent cheaper per unit 
than a dam 50 feet lower. 

A still lower dam would be similarly 
more expensive per unit of power pro- 
duced and in varying degrees the same 
principle applies to the development 


of any power site in the canyon region | 


within the limits of feasible height of 
construction. Under such a plan 
power development on the Colorado 
would be no longer a menace to the 
investments in future power sites in 
the Sierras, for it would make the cost 
of Boulder Canyon power about as 
great as that produced in the Sierras, 
and it is such development as this that 
may be expected if it is turned over to 
private exploitation. This would large- 
ly destroy the great natural asset which 
the Nation owns in the power possibili- 
ties of the canyons of the Colorado. 

One criticism of the Boulder Canyon 
plan is that a high dam would produce 
so large a pond that the losses by 
evaporation would be excessive and 
that the reduction of the floods to a 
maximum of 40,000 cubic feet per 
second as proposed is not necessary, 
but that a reduction to 80,000 would 
do about as well. A fair summary of 
the argument is that it is unwise to 
store this water because the reservoir 
would lose part of it by evaporation, 
and that it is better to allow the floods 
to continue to flow to the sea unused 
and to fight them on the way by means 
of high levees and other expensive and 
perilous provisions. 


Dam IN Monave CANYON 


The same authority proposes to 
substitute for the Boulder Canyon 
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storage, a reservoir in Mohave Canyon, 
which would have a much larger water 
surface and entail about 75 per cent 
more evaporation in proportion to 
water stored. It would also submerge 
the city of Needles, the large railroad 
hotel, round-house, machine shops, 
large icing plants, twenty-four miles of 
yard track and twenty miles of double 
track main line, and the length of the 
transcontinental railroad would be 
increased about three miles. It would 
require the reconstruction of a similar 
length of the Santa Fe Trail highway 
and two great bridges across the Colo- 
rado River. It would also submerge 
over 30,000 acres of excellent land in 
the Mohave Valley, susceptible of 
easy irrigation, after the river is con- 
trolled, which could not be replaced. 
It is true other areas could be irrigated 
with the same water, but these other 
areas can only be reached by expensive 
canals, long tunnels and high pumping 
lifts, which would cost $200 per acre, 
or more, for construction, and incur 
prohibitive prices for operation and 
maintenance. Such enterprises are not 
feasible now, and may never be, and 
while it is wise not to prejudice their 
future possibilities, the argument that 
they justify the destruction of rich 
bottom land along the river is un- 
tenable and destructive of natural 
resources. 

The dam in Mohave Canyon that 
would entail all of this destruction 
would produce very little power be- 
cause of lack of head. It would be the 
most expensive power site in the 
Colorado Canyon that is seriously 
proposed by anybody, being more than 
double the cost per horse power of the 
proposed development in Boulder Can- 
yon, besides its enormous evaporation 
losses. Its construction would be a 
signal victory for anyone opposed to 
the development of cheap power on 


theColorado, 
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IMPRACTICABLE 
The Boulder Canyon development _ 
has been antagonized by a proposition 
to build a large reservoir in Glenn © 
Canyon in northeastern Arizona, nearly 
twice as far from the principal mar- 
kets and much more expensive in 
construction. Estimates of relative — 
costs show that the development of . 
power in Glenn Canyon would be 
nearly twice as expensive per unit as 
in Boulder Canyon, and the cost of 
transmission to points of use would be 
fully twice as great. The Glenn 
Canyon Reservoir would not solve the 
flood control problem, because it would 
leave uncontrolled about 50,000 square 
miles of mountainous drainage between 
Glenn Canyon and Boulder Canyon, | 
which would leave the flood menace - 
very dangerous. ‘The power produced, 
while much more expensive, would be > 
less reliable, owing to the enormous 
length of transmission line through 
country remote from construction and 
maintenance facilities. 


Deposits 


One of the objections heard is the 
allegation that the Boulder Canyon 
Reservoir would be rendered unfit for 
irrigation or domestic use by reason 
of salt deposits that occur therein. 
This question was thoroughly inves- 
tigated by an eminent geologist of the 
United States Geological Survey, who 
reported that the quantity of salt, as 
compared with the volume of water, 
was negligible, and that in any event 
a brief period of solution would so 
undermine the overlying earth that it _ 
would cave in and cover up the de- 
posits before any injurious amount 
could be dissolved. All competent 
experts who have examined this sub- 
ject are agreed with Professor Ransom 
in the above conclusions and their 
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opinions have been duly published and 
made available to the public. 

One after another of the objections 
to the Boulder Canyon development 
have been met and refuted, but regu- 
larly they are reiterated or new objec- 
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tions are invented. It is hardly pos- 
sible that the ingenuity of the objectors 
has been entirely exhausted, and the 
interests involved are too great to allow 
us to expect universal acquiescence in 


the plan proposed. 
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What the Boulder Dam Project Means to California 
and to the Nation 


UT of many years of investiga- 

tion by responsible Federal agen- 
cies and as a result of probably the 
most exhaustive course of hearings 
before Congressional Committees ever 
accorded any work of internal im- 
provement, the so-called Boulder Dam 
Project for a development of the 
lower Colorado River has taken definite 
form. It contemplates the construc- 
tion by the Federal Government of a 
great dam on the Colorado where that 
river forms the boundary line between 
the states of Arizona and Nevada and 
where there is not only a remarkably 
fine site for a dam but where there 
is also an exceptionally advantageous 
reservoir site. Under the plans for 
this development the dam will be 550 
feet in height and will create a reservoir 
with a capacity of 26,000,000 acre feet. 
The estimated cost of the dam is 
$41,000,000, which means a cost per 
acre foot of storage capacity of but 
$1.58. 

The project also embraces the con- 
struction of what is termed “The 
All-American Canal,’ being a canal 
running from the river to the Imperial 
Valley in California and located entirely 
to the north of the international 
boundary line between Mexico and the 
United States. The estimated cost of 
this canal is $31,000,000. As_ this 
estimate was based upon price levels 
existing nearly ten years ago and was 
made before the advent of improved 
methods of excavating on a large scale, 
it may safely be said that the cost of 
this portion of the project will be sub- 


By L. SEAVEY 
Member of the California State Railroad Commission 


stantially less than the estimated 
figure. 

Way THE DEVELOPMENT 

This development is a unified devel- 
opment and is intended to subserve a 
variety of purposes with the minimum 
of cost. 

To understand these and the reasons 
why the development has taken the 
form it has, requires a general under- 
standing of the characteristics of the 
Colorado River and of the Imperial 
Valley. 

The river is one of great fluctuation 
in flow, both annual and seasonal. 
Sometimes it discharges as high as 25,- 
000,000 acre feet of water in a single 
year. The next year its total discharge 
may be as low as 9,000,000 acre feet. 
The seasonal variation in rate of flow is 
even more pronounced, ranging from 
200,000 cubic feet per second, when in 
flood, to as low as 1250 cubic feet 
during the low water season. 

The river rises in the high mountains 
of Wyoming and Colorado. Its mouth 
is the Gulf of California. Melting 
snow and rainfall from the mountain 
ranges are the principal sources of the 
river's run-off. The lower portion of 
the Colorado River Basin is made up of 
hot arid plains of low altitude, broken 
by short mountain groups. The cen- 
tral portion consists of a high rocky 
plateau, through which the river 
flows in a series of deep and narrow 
gorges. 

Centuries ago what is now the Im- 
perial Valley was a portion of the north- 


ern end of the Gulf of California. The 
river, as it runs through the canyon 
region, picks up a tremendous amount 
of silt or sediment. In volume, this 
amounts to over 100,000 acre feet each 
year. Gradually the deposit of this 
sediment built a delta across the Gulf of 
California. There was thus left a 
great inland sea which was gradually 
unwatered by the slow process of evap- 
oration. In this great bowl in the 
desert there has been built up an irri- 
gated area of over 450,000 acres, 
populated by some 60,000 people and 
known as Imperial Valley. This valley 
actually lies from 250 to 300 feet below 
the channel of the Colorado River. 
The river runs along the rim of the 
bowl, until it finds its way into the 
Gulf. 

This brief statement of the existing 
physical conditions indicates a flood 
danger to the Imperial Valley region, 
the seriousness of which cannot be 
overestimated. In 1905 the Colorado 
River did break from its channel along 
the delta and flowed into Imperial 
Valley. By almost superhuman ef- 
forts the river was restored to its old 
channel. and directed to the Gulf of 
California. Just when another break 
will occur no one knows. It is known 
that year by year as the river piles up 
its volume of silt along its varying 
channels across the delta the imminence 
of the break becomes greater and 
greater. 

To all of the Government officials 
who have investigated the situation 
thus adverted to, it has been obvious 
that the solution of the flood problem 
lay in the construction of a regulating 
dam up the river where there might be 
found both an appropriate site for a 
dam and an appropriate site for a 
reservoir. Such a dam would inter- 
cept the flood waters of the river and 
permit of their being released at times 
when the channel could safely carry 
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them to the Gulf of California. Per. 
haps even more important than this 
was the fact that such a dam would 
intercept the silt of the river and thus 
prevent the gradual filling up of any 
natural depressions across the delta by 
which the water of the river may be 
conducted to the Gulf. 

Just as it was obvious that the cop. 
struction of such a dam furnished the 
remedy for the flood menace to Im. 
perial Valley, just so it was apparent 
that the expense of such a dam was 
beyond the ability of the Imperial 
Valley to undertake and was probably 
of such magnitude that the Congress of 
the United States would long hesitate 
to authorize it as a direct and uw. 
reimbursible outlay. 

Out of this situation developed the 
idea of a unified development by which 
the dam and reservoir would be of 
sufficient size and capacity not only to 
provide for flood control but also for 
future irrigation requirements of the 
lower Colorado River Basin and to 
make possible a power development, 
thus providing sources for a full re- 
imbursement to the government of the 
cost sustained. 

After the plan of such a unified 
development had assumed rather defi- 
nite form a new interest arose of far- 
reaching public importance and one 
which made the development an even 
sounder one in its financial aspect than 
it at first appeared. 

Since the census of 1920 the city of 
Los Angeles and the other cities of the 
coastal plain of southern California 
have experienced a tremendous growth 
in population. At the same time these 
cities experienced a period of dry 
years, which demonstrated the im 
adequacy of their present sources of 
domestic water supply. These two 
circumstances coming together caused 
this section, having a population of 
probably not less than two millions of 
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people, to awaken to the imperative 
necessity of supplementing its existing 
sources of domestic water supply. 
Investigations indicated the only prac- 
tical source of such an additional sup- 
ply was the Colorado River. To 
secure such a supply involved not only 
the building of a great aqueduct over 
two hundred miles in length from the 
Colorado River to the coast and the 
pumping of water to an elevation of 
over twelve hundred feet, but it also 
necessitated large storage in the Colo- 
rado River in order that there might be 
sufficient water to supply the needs of 
the territory tributary to the river and 
the needs of the coastal plain cities for 
domestic water, and also to remove 
certain technical and engineering dif- 
ficulties in the way of desilting the 
water to render it susceptible to being 
pumped the great elevation necessary 
and its use for domestic purposes. It 
happened that the Boulder Dam plan 
of development fitted in ideally with 
this plan of securing a domestic water 
supply for the coastal cities. The 
need of a large amount of hydro- 
electric power to pump this water over 
the mountain ranges to the cities on the 
coast greatly broadened the market 
available to absorb any power gener- 
ated at the dam and removed all 
reasonable doubts as to there being 
an available market to absorb any 
power which might be developed. 

< At the present time the Imperial 
Valley secures its sole supply of do- 
mestic and irrigation water by means 
of a canal which starts at the Colorado 
River a few miles north of the inter- 
national boundary line and then pro- 
ceeds in a rough semicircle for about 
sixty miles through the Republic of 
Mexico before reéntering the valley 
and delivering water to the lands on the 
American side of the international line. 
There are some 800,000 acres of land 
in Mexico tributary to this canal, 
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owned almost entirely by American 
capitalists, which has been developing 
more rapidly than has the Imperial 
Valley and under circumstances both 
unfair and detrimental to the interests 
of irrigationists in the United States. 
The very existence of such a canal 
extending through a foreign country is 
conducive to international inharmony 
and trouble. Furthermore, the rapidly 
increasing draft upon the water carried 
by this canal for irrigation in Mexico 
coming on top of increased irrigation 
uses in Colorado, Utah and Wyoming 
frequently leaves the Imperial Valley 
subject to serious water shortages. 
Provision of large storage on the Colo- 
rado River in the United States, with 
nothing more, would leave this great 
area of land in Mexico as the chief 
beneficiary of the development because 
of the increased water supply which 
would come from river regulation and 
which increased supply would be 
available to Mexican land before 
reaching the Imperial Valley. The 
All-American Canal not only will 
solve a vexatious international situa- 
tion but will relieve Imperial Valley 
from danger of water shortage and, 
together with the control of the release 
of water from the dam and reservoir, 
will give the United States strategic 
control of the waters of the Colorado 
River so that Mexican interests will 
not be able, against the will of the 
United States, to lay the foundations 
of claims to an undue proportion of the 
waters of the river. 

That this development means a 
great deal to California goes without 
saying. But what it means to Cali- 
fornia it means in a greater or less 
degree to Arizona and Nevada. 

It means that the Imperial Valley, 
in southern California, a valley made 
up of a sturdy pioneer stock of Ameri- 
cans, will be freed from the ever 
present menace of destruction by flood. 
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Proportionally, it means as much to 
the people of Yuma, Arizona, where 
there is a National Reclamation pro- 
ject, because this section, too, is subject 
to the menace of the Colorado River 
floods. 

It means that the Imperial Valley 
will be freed from its present intolerable 
condition of securing its sole supply of 
water from a canal running through a 
foreign country. 

It means, too, that this valley will no 
longer be faced with the danger of a 
water shortage—a danger hardly less 
serious than that of destruction by 
flood, since in that desert country 
nothing can live without water. 

It means that the flood and waste 
waters of the river will be conserved 
and made available for future irrigation 
development in California, Arizona and 
Nevada. While plans for such devel- 
opment are more advanced in Califor- 
nia than in the other states, relatively 
the advantage to the other states will 
be greater. 

It means that there will be made 
available a large block of dependable 
hydro-electric power urgently needed in 
California but which relatively will be 
of greater advantage to the states of 
Arizona and Nevada, because these 
states, generally speaking, are not in as 
advantageous a position as is California 
in respect to steam power. 

It will open the way to the coastal 
plain cities of southern California, 
securing an additional and imperatively 
needed domestic water supply. 

Under the plan of development, 
which contemplates the Government 

either building power plants at the dam 
and selling power at the switchboard or 
leasing the fall of the water to applicants 
for the generation of power, danger of a 
monopolization of the power resources 
of the lower Colorado River is forever 
safeguarded against, as the whole 
scheme contemplates that the power or 


power privileges will he divided amongst 
various applicants. A monopoliza- 
tion of the power of the lower Colorado 
would mean that the agency securing it 
would be in a position of dominance in 
the industrial and political life of the 
Southwest. 


NATIONAL ADVANTAGES 


While the Boulder Canyon develop- 
ment will be of tremendous benefit to 
California, Arizona and Nevada, it is a 
mistake to think of it as a matter of 
merely local consequence. Works of 
internal improvement must be accom- 
plished in steps, and each step is usually 
of more immediate importance to the 
section in proximity to it than to other 
sections of the country. The taking 
over of the Cape Cod Canal by the 
Federal Government was of more 
immediate consequence to portions of 
New England than to the South or 
Middle West or the Pacific Coast. 
Improvement of the Mississippi has 
its immediate beneficial effect upon 
regions lying in the valley of that 
great river. The proposed St. Law- 
rence development affects one section 
of the country more directly than 
another. 

The nation as a whole is interested 
in this development because, among 
other things, it solves a vexatious inter- 
national situation. It is_ perfectly 
obvious that sooner or later the Colo- 
rado River will be developed. By 
reason of the fact that the canal serving 
Imperial Valley passes through Mexico, 
unless this development is shaped on 
sound lines Mexican lands will be the 
chief beneficiaries and claims and 
rights will be created which may prove 
in the future extremely detrimental to 
American interests. The plan of the 
Boulder Dam development will put the 
United States in control of the waters 
of an American river and insure that 
waters conserved by the development 
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may be used in this country rather than 
in a foreign country. 

This project is the first step in the 
development of a great river having 
tremendous possibilities. If developed 
in the public interest and on sound 
lines it has tremendous potentialities 
for good to the Southwest. The 
consummation of the Boulder Dam 
project means that the river will be 
developed in the public interest. For 
example, it insures the use of the 
waters for river regulation and irriga- 
tion in preference to use for power 
generation. The importance of this in 
a section dependent upon water for its 
agricultural growth can hardly be 
overestimated. 


Aut Costs T0 BE REFUNDED 


Perhaps the most interesting feature 
of the development lies in the financial 
scheme upon which it is built. This rep- 
resents a distinct departure from any- 
thing heretofore attempted. Thus far 
in the history of this country Federal 
internal improvements have repre- 
sented either an unreimbursed outlay 
from the Nationul Treasury or an 
advance of funds to be reimbursed 
without interest, as in the case of 
reclamation projects. Here there is to 
be a complete reimbursement with 
interest. Even more significant than 
this is the unusual requirement that 
before any work is undertaken or any 
expenditure made the development 
must be completely underwritten by its 
beneficiaries. Firm contracts for the 
storage and delivery of water for irri- 
gation and for domestic use and for 
the purchase of power and power privi- 
leges must be secured by the Govern- 
ment in advance of construction. As 
various responsible agencies are eager to 
contract for water and for power, this 
development, if authorized, will be of 
assured and demonstrated financial 


integrity. 
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Unfortunately, a consideration on 
its merits of this great work of internal 
improvement is liable to be prevented 
by the bitter struggle which is now 
centering about it. Private power 
interests, desirous of securing for them- 
selves a complete monopolization of the 
tremendous hydro-electric possibilities 
of the lower Colorado River, un- 
hampered by obligations respecting 
river regulation and use of water for 
irrigation, have launched a determined 
attack upon this development because 
it means that power will not be mon- 
opolized and that the waters of the 
river are first dedicated to river regula- 
tion and irrigation. Men influential 
in the business and political life of the 
Southwest who own or control vast 
areas of land in Mexico are bitterly 
opposed to this development, because 
it stands in the way of their securing 
special advantage to their great hold- 
ings. Each of these interests would 
have the Government make an un- 
reimbursed outlay of some $25,000,000 
for a low flood control dam, for such a 
dam would leave the hydro-electric 
resources of the river open to acquisi- 
tion by the power interests and would 
redound to the benefit of owners of 
land in Mexico, as it would eliminate 
an all-American canal and in a practical 
way insure increased deliveries of water 
at periods when water is now approach- 
ing the point of shortage. 

On top of this the situation has been 
further complicated by a resuscitation 
by certain of the intermountain states 
of the old doctrine of states’ rights, a 
doctrine which has been conveniently 
forgotten by them during the long 
period when they were securing ex- 
tensive assistance from the Federal 
Government in reclamation projects. 
These states are invoking this doctrine 
as a ground or pretext for claiming large 
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revenue from the development of the development, the outcome of which wil] 
river, claims which, if recognized, afford an interesting indication of the 
would render the whole project un- ability or inability of the American 
sound from a financial standpoint. people to develop one of its great 
The next few months will witness a natural resources in the public jn. 
bitter and dramatic struggle over this _ terest. 
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| HAVE been asked to state why I 
am opposed to the Boulder Canyon 
Dam project as it is proposed to be 
authorized in what is known as the 
Swing-Johnson Bill before the Congress 
of the United States. I can answer the 
question in one sentence. It is dis- 
honest, dangerous, unsound and un- 
necessary legislation. 

It is dishonest because it is mas- 
querading under false colors. It pur- 
ports to be a flood control and 
reclamation project but is, in fact, a 
government-ownership power project, 
which only incidentally provides some, 
but inadequate, flood control, and 
which may, if agricultural conditions 
improve, at some future time result in 
some irrigation development. 

It is dangerous in two large aspects: 
first, because it subverts the relation 
between the national and state gov- 
ernments in that it would subordinate 
to national control the state control 
over the waters of the streams within 
the borders of the states themselves, 
and it would establish the precedent 
for federal bureaucratic control over 
vital industrial resources of the states; 
second, it would establish the danger- 
ous precedent that the federal govern- 
ment may, in carrying out a legitimate 
function, undertake a business enter- 
prise having no relation to its legiti- 
mate function except that the business 
enterprise is undertaken in the hope 
that profits therefrom will enable the 
federal government to pay the expense 
of the legitimate function. 

It is unsound in the legal theory 
upon which it is based, namely, that 
the federal government may, under 
the guise of doing one thing, do an 
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My Objections to the Boulder Dam Project 


By Hon. E. O. Leatnerwoop 
Congressman, Utah 


unsound in its economic, engineering 
and financial bases. It represents a 
political solution of what is essentially 
an engineering problem. 

It is unnecessary because the regula- 
tion of the flow of the Colorado River 
in its lower basin calls for an expendi- 
ture of no such magnitude, nor for the 
risk of the taxpayer’s money in an 
expenditure for the production of 
electric power for which there is no 
adequate market either now or in a 
practical future period. 

Let us proceed to discuss the proof 
of the foregoing assertions. 


Tue Boutper Canyon Dam Is 
DiIsHONEST 


This bill has been repeatedly repre- 
sented by its authors on the floor 
of both Houses of Congress, as well as 
by that powerful chain of newspapers 
which propagandizes on its behalf, as 
a flood control bill for the protection 
of the Imperial Valley in California. 
The danger and distress of the Im- 
perial Valley have been described in 
harrowing terms, and it is on this 
appeal to country-wide human sym- 
pathy for sixty thousand lives and 
thousands of homes in danger from 
the floods of the “torrential Colorado”’ 
that chief reliance has been placed to 
arouse popular support. The danger is 
represented as being an imminent one 
calling for immediate preventive ac- 
tion. 

In the face of these assertions as to 
flood danger, the following are the facts: 
First, there is no danger to human life 
involved in this flood menace, and 
there is, indeed, no danger to property 


entirely different thing. It is further 
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in the ordinary understanding of 
danger from a flood. Whereas the 
ordinary river flood means the sudden 
inundation of large areas and the 
flooding out of farms and homes, the 
flood waters of the Colorado would, 
during the first few months of a flood, 
inundate no homes or farms in the 
United States, but would simply 
flow into the existing inland sea known 
as the Salton Sea and very gradually 
raise the level of that sea. The annual 
flood of the Colorado is caused by the 
melting snows and does not last for a 
longer period than three months. At 
the end of that period the river subsides 
to a flow at which, through the present 
equipment for fighting it, it could very 
probably be again controlled and 
rediverted from its flow into the 
Salton Sea. Three months’ or even a 
year’s flow of the Colorado into the 
Salton Sea would cause no substantial 
damage to property. It is, therefore, 
rank misrepresentation to picture the 
flood danger to Imperial Valley as the 
ordinarily understood flood danger 
from other rivers in the country. 

A dam which will also provide the 
necessary storage for silt and for water 
for irrigation purposes can be con- 
structed at a cost of not to exceed 
$15,000,000. Flood control alone, 
without storage, that is, through 
channel dredging and levee construc- 
tion, can be provided at a cost not to 
exceed $6,000,000. The cost of the 
project to be authorized in the present 
Boulder Canyon Dam Bill is estimated 
at $125,000,000, and its probable cost 
will be double that amount. The 
storage required for flood control is 
estimated at from 4,000,000 to 8,000,- 
000 acre feet. The storage provided 
for in this project is 26,000,000 acre 
feet. Here, then, we have a bill 


masquerading as a flood control bill in 
which nine-tenths of the expenditure 
and approximately 75 per cent of the 


~ 


storage are for purposes wholly other 
than flood control! To represent this 
as a flood control bill is as to honesty 
and accuracy on a par with the repre- 
sentation that the annual appropriation 
of the Interior Department is for the 
maintenance of national parks, because 
a fraction of the appropriation goes 
for that purpose. 

It is not primarily either a flood 
control or irrigation project. These 
facts were pointed out as long ago as 
March, 1925, by the three Cabinet 
officers who passed upon the project 
and condemned it. I refer to Secre- 
taries Weeks, Work and Wallace and 
to their letter of March 24, 1925. 

We do not, however, have to rely 
upon the statements of opponents to 
establish this fact. As recently as 
September 29, 1927, in the leading press 
organ for the Boulder Dam Bill, 
it was stated editorially: 


A compelling reason for including the 
power feature is the domestic water situa- 
tion in Southern California. Los Angeles 
and twenty-seven other cities are applicants 
for Colorado River water. They must 
draw upon this in the not distant future, 
They stand ready to pay for it. But the 
only way to get it is by pumping it, and for 
this operation the only possible source of 
sufficiently cheap power is Boulder Dam. 

It is true a high dam is not needed for 
flood control. But a high dam is needed 
to impound a domestic water supply and 
to generate the power to pump it. 


The mask is now off. This is not a 
flood control or an irrigation project. 
It is a power project primarily designed 
for furnishing power and water to 
the city of Los Angeles. Upon these 
facts I submit again that the Boulder 
Canyon Dam Bill is dishonest. 


Tue PrRoposep LEGISLATION IS 
DANGEROUS 


When I say that this legislation is 
dangerous I speak advisedly. State 
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autonomy, the right of states to control 
the development of economic resources 
within their borders, has never before 
jn my experience been so seriously 
challenged as by this legislation. The 
threat is twofold; first, to take control 
over the development of the Colorado 
River, which river flows through seven 
western states; second, under the guise 
of carrying out a flood control project 
to enter into the conduct of a huge 
business enterprise within the states 
which will be subject to no state taxa- 
tion or control, and to take over from 
the states the right to control the rates 
at which the manufactured product 
shall be sold and distributed within 
their borders. 

With the first of these threats, that 
of taking over control of our western 
streams by the federal bureaucracy, 
we have been contending for more than 
two decades. In the face of decisions 
contrary to their contention by the 
United States Supreme Court and by 
other federal as well as state courts, 
the Bureau of Reclamation of the 
Department of the Interior has since 
its creation persistently asserted a 
control over the streams in the West 
which subordinates state authority 
and prohibits irrigation developments 
approved by state authorities from 
proceeding without the consent of 
this federal bureau. Perhaps the two 
outstanding bitter experiences which 
the western states have had in this 
regard with the federal bureau have 
been on the North Platte and the Rio 
Grande Rivers. In connection with 
the construction of the Pathfinder Dam 
on the North latte and the Elephant 
Butte Dam on the Rio Grande, the 
Bureau of Reclamation caused the 
Secretary of the Interior to declare 
embargoes against developments au- 
thorized by the states on the head- 
waters of those rivers. The areas 
affected by the embargoes were ready 
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for development, and citizens of the 
states were ready and eager to proceed 
with the developments. Delegation 
after delegation from the states im- 
portuned Congress and the bureau 
to give them relief against these 
embargoes, but nothing was done. 
The embargoes continued for a period 
of almost twenty-five years. One of 
them was then declared illegal and 
lifted, and the other is now ignored. 
Hence, without any authority from 
Congress, with no justification in law, 
and merely through the control over 
public lands and through a desire to 
exercise an arbitrary authority in an 
illegal manner, bureaucratic employees 
of the federal government have hin- 
dered and retarded the development 
within the states of Colorado, Wyo- 
ming, and New Mexico. 

The legislation under discussion now 
proposes to turn over to the Bureau 
of Reclamation the Colorado River, 
and to authorize the construction by 
that bureau upon that river of the 
largest dam ever attempted in this 
country or in the world. In the light 
of experience on the Rio Grande and 
North I latte Rivers, those of us who 
live in states which must depend for 
most of their future development upon 
the water of the Colorado are keenly 
aware that we are here faced with a 
threat of future embargoes upon our 
state developments. An attempt was 
made to obviate this danger by nego- 
tiation of an agreement between the 
seven states in the Colorado River 
Basin, which, when approved by the 
federal government, would establish 
the rights of these states in the waters 
of the river, and at least to a reasonable 
degree protect against the menace with 
which we are now faced. That agree- 
ment, although drawn and approved 
by delegates from the various states, 
has failed of ratification by some of the 


states and is therefore not in 
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It is now proposed by the authors of 
this bill, and with the apparent 
approval of the Director of the Rec- 
lamation Bureau, to attempt to pro- 
ceed with the building of this dam 
without any such compact. Relying 
upon the argument that this project 
is an interstate matter with certain 
international complications, it is pro- 
posed that Congress should proceed 
without regard to the protests of the 
states and without regard to whether 
the states are protected in their future 
development. So far as protection 
against the menace of federal bureau- 
cracy is concerned, we are therefore in 
the same position as were the States 
of Colorado, Wyoming and New Mexico 
in the cases of the developments on the 
Rio Grande and North Platte. So 
much for the first menace to state 
autonomy. 

The second danger in this legislation 
is even more far-reaching and funda- 
mental than is the menace to state 
control over water. It is a menace to 
state autonomy throughout the United 
States. It is a menace to every citizen 
in the conduct of his everyday business, 
because in it the hand of federal 
bureaucracy reaches out and removes 
from state control a gigantic unit in 
industry. 

To enforce appreciation of this 
danger I must again point out that this 
proposed project is not primarily a 
flood control project but is primarily 
a hydro-electric power project of the 
first magnitude. People generally who 
have given any attention to the project 
have been misled by its proponents 
into the belief that it was primarily 
a flood control and irrigation project 
which would incidentally, and only 
incidentally, develop as a by-product 
a small amount of power which should 
be disposed of by the government as 
an incident to its operation of its flood 
control and irrigation projects. As evi- 


dence of this there is the argument re. 
peatedly made by the proponents that 
this is not the first time the government 
has built a power plant, because the 
government has built and operated 
power plants in connection with other 
reclamation projects. It is true that 
the government has built some fifteen 
small power plants in connection with 
irrigation projects. The total cost of 
these plants is slightly more than 
$1,400,000, and the average cost is less 
than $100,000. In other words, the 
argument is now made that because as 
an incident to the development of other 
irrigation projects the government 
has built some small power plants to 
furnish settlers on the irrigation proj- 
ects with electricity—plants whose 
total capacity for the entire fifteen is 
less than 30,000 horsepower and whose 
total cost is approximately $1,400,000 
—that the government has thereby 
established the precedent for going 
into the power business by building 
a dam and power plant primarily for 
power purposes, where flood control 
and irrigation are the by-products, this 
power project to cost at least $100,000,- 
000 and probably twice that, and to 
have a capacity of 1,000,000 horse- 
power. This single plant would have 
more than thirty times the total capac- 
ity of the other fifteen plants and the 
cost of it would be at least forty times 
the total cost of the other fifteen 
plants. Secretaries Weeks, Work and 
Wallace, in their letter commenting 
upon the Boulder Dam project, stated 
these facts as follows: 


While the United States has heretofore 
constructed power developments in con- 
nection with irrigation projects, these 
developments have been merely incidental 
to the projects, have been of a few thousand 
horsepower only and have been primarily 
for use on the projects themselves. The 
construction of a reservoir having a capacity 
of some four to eight times the needs of 
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irrigation and flood control and of a power 
development twenty times in excess of the 
probable needs of the irrigated lands and 
adjacent communities is a complete de- 
parture from former policies. 


This 1,000,000 horsepower hydro- 
electric plant would be several times 
larger than the Muscle Shoals plant. 
Aside from the Niagara Falls installa- 
tion it would be the largest single 
hydro-electric development in the 
world. The power made available 
would exceed by 500,000,000 kilowatt 
hours annually the entire amount at 
present consumed in the only territory 
where this power could find even a 
partial market. This gigantic stride 
into the power business is to be made 
by the United States Government with 
money (more than $100,000,000) raised 
from the taxpayers of the United 
States as a whole, under the specious 
plea that by the sale of power the 
money expended will eventually be 
repaid to the United States Treasury. 
And for what purpose is this huge 
investment and business experiment 
tobe made? Why, say its proponents, 
in order to provide flood control and 
possible future irrigation needs in 
the Imperial Valley of California. In 
other words, in order to provide flood 
control and water for irrigation which, 
if those needs were taken care of, could 
be accomplished at a cost not exceed- 
ing $15,000,000, it is proposed that 
the government invest an additional 
$100,000,000 more and go into the 
power business in the hope that by 
this additional investment and over a 
period of fifty years or more the 
government will recapture all of its 
expenditure. 

Two facts of the first importance 
have been insufficiently emphasized in 
all of the discussion of this project. 
These facts are, first, the size of the 
project and the relation between the 
expenditure for the legitimate function 
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of flood control as compared with the 
expenditure for the proposed new 
activity of the government in the 
power business; second, that a startling 
departure from former government 
policy is proposed, in that wherever 
it is possible to do so, the government 
may go into an entirely extraneous 
business unconnected with government 
functions, in order to attempt to repay 
the expenditure on the legitimate 
function; and that the government 
should do this regardless of the fact 
that the venture into business requires 
an expenditure of more than ten times 
the amount required if the government 
confined itself to its legitimate function. 

Let us see where this departure from 
former government policies would lead 
us. Let us suppose that the govern- 
ment finds it necessary to build a 
storage warehouse for government 
property at a cost of a half million 
dollars, and located in some city in the 
United States; that local interests 
represent that there is need for another 
large department store in that city 
and urge that the government should 
not spend $500,000 outright when by 
spending an additional $10,000,000 
the whole expenditure can be recovered. 
Popular clamor from that district for 
a huge government expenditure would 
be aroused, and we might expect all of 
the pressure that that community 
could muster would be exerted upon 
Congress to induce an appropriation 
of $10,000,000 to build not only the 
warehouse but the department store. 
The precedent for such a measure 
would be very clear and well established 
if the Boulder Dam Bill were a law. 
Or again, let us suppose that the 
government is required to provide 
$1,000,000 in storage tanks for the 
storage of oil from a government 
reserve, and that investigation dis- 
closes the possibility that an oil 
refinery in that district would be 
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acceptable. Again Congress would be 
importuned to provide $20,000,000 
with which to build an oil refinery and 
carry on that business, and the argu- 
ment would be made, using the Boulder 
Dam Bill as a precedent, that it is very 
unwise for the government to make 
an outright expenditure when by 
coupling with that expenditure a large 
venture into the business world the 
taxpayer might be saved the million 
dollars which would otherwise be spent 
for oil storage. It is true that the oil 
industry might object and protest 
against the government entering its 
field of business, but would not their 
protests be drowned in the great flood 
of oratory about a great oil trust which 
was, through selfish motives, endeavor- 
ing to prevent the conferring by the 
Congress of this great boon upon the 
common people? I can hear them 
now, pointing out in eloquent terms the 
fact that oil is a great natural resource 
provided by God Almighty for the 
benefit of the people as a whole, and 
that no oil trust representing billions of 
invested capital shall be permitted to 
tell the Government of the United 
States that it cannot establish oil 
refineries for the benefit of all the 
people. And with the precedent of 
the Boulder Dam Bill before them, 
the Congressmen who might doubt the 
wisdom of the move would be hard- 
pressed to find an argument which 
could not be answered by that prece- 
dent. When the Congress of the 
United States commits itself to the 
proposition that in order to provide 
$10,000,000 of flood control the gov- 
ernment may go into business to the 
extent of $125,000,000 to $200,000,000, 
the barriers are down. In no state in 
the Union would any business be safe 
from government competition, handled 
by federal bureaucrats and financed 
by the United States Treasury, because 


ee in every state the government is 
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— 
carrying on some function to which a 
huge business enterprise could be 
linked under the argument that the 


carrying on of the business was neces- 
sary in order to pay the expense of the 


government function. 

I say, therefore, that if there was 
ever legislation proposed which chal- 
lenged the rights of the states of the 
Union, we have such a_ proposal 
presented in this bill. It is not only 
the control of the federal government 
over the greatest river in the South- 
west which is here proposed; it is an 
entering wedge for the removal from 
state control of large units in every 


great industry within our borders, 
This is no mere incident. The size of | 


this proposal and the relation between | 


the government-in-business feature and 
the legitimate government function is 
such that it must challenge the atten- 


tion of every citizen who will for a 
moment give serious consideration to 
this aspect of it. 

The right to tax and to regulate in 
the interests of our citizens those 
enterprises affected with a large public 
interest which are located within our 
borders is of the essence of state sov- 
ereignty. It is fundamental to the 
welfare of our citizens that the bodies 
which regulate their activities be 
located within the state’s borders 
where complaints can be registered and 
heard without delay, where the condi- 
tions peculiar to the locality will be 
understood and where the regulating 
bodies are responsive to these condi- 
tions. Once the principle of control, 
ownership or regulation of local state 
industries by a federal bureaucracy is 
established by a measure such as the 
one under discussion, then we have 
saddled upon our people a new policy 
in government which will destroy the 
very foundation of the one we now 
enjoy. A new era in the struggle to 
maintain the sovereignty and rights of 
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our states is apparently upon us, and, 
unless we are alert, organized minorities 
with their eyes upon the fat purse of 
Uncle Sam, and their ears deaf to 
warnings, will barter away our birth- 
right. 
Tue Proposed LEGISLATION Is 
Unsounp 

This legislation is unsound in the 
legal justification for action by Con- 
gress and in the engineering and eco- 
nomic aspects. 

The federal government has no 
right of authority over the Colorado 
River either as to the stream itself or 
the bed thereof, unless that authority 
can be found in the commerce clause 
of the United States Constitution. 
The federal government under the 
commerce clause has the right and 
power to make improvements upon a 
navigable river, and this authority can 
be exercised without regard to the 
consent of the states within the borders 
of which the river is located. The 
Colorado River is not now navigable 
in fact. In early pioneer days it was 
used for pioneer navigation. As has 
been pointed out by the government 
officials and engineers, this navigation 
has now been abandoned. Further- 
more, there is no demand for its 
reinstatement. This legislation does 
not even purport to be for the purpose 
of improving navigation. On the con- 
trary, the construction of the dam and 
the diversion of water as proposed in 
the bill would militate against naviga- 
tion. The manifest and avowed pur- 
poses of the legislation are the develop- 
ment of power and the control of the 
river in the interests of irrigation and 
the prevention of floods. Assuming 
that an attempt were made to justify 
the erection of this dam and power 
plant under the commerce clause, it 
would be a clear case of an attempt on 
the part of Congress, under the pretext 


of executing one power, to accomplish 
an object not entrusted to the federal 
government. Inthe case of McCulloch 
vs. Maryland, 4 Wheat. 316, 423, it 
was pointed out by Justice Marshall 
that any such attempt would be held 
unconstitutional. He said in that 
connection: 


Should Congress, in the exercise of its 
power, adopt measures which are pro- 
hibited; or should Congress, under the 
pretext of executing its powers, pass laws 
for the accomplishments of objects not 
entrusted to the Government, it would 
become the painful duty of this tribunal, 
should a case requiring such a decision come 
before it, to say that such an act was not the 
law of the land. 


The contention that Congress has 
the right to authorize this project on 
the theory that it has a duty to legislate 
for the reclamation of arid lands, or 
for the benefit of lands owned by 
the United States below the proposed 
structure, is not tenable. TheSupreme 
Court has already definitely pro- 
nounced against any such authority. 
In the case of Kansas vs. Colorado, 206 
U. S. 46, 51 L. Ed. 956, the Bureau of 
Reclamation made this contention, as 
stated by Justice Brewer in the follow- 
ing language: 

It rests its petition of intervention upon 
its alleged duty of legislating for the rec- 
lamation of arid lands; alleges that in or 
near the Arkansas River, as it runs through 
Kansas and Colorado, are large tracts of 
those lands; that the national government 
is itself the owner of many thousands of 
acres; that it has the right to make such 
legislative provision as, in its judgment, 
is needful for the reclamation of all these 
arid lands, and, for that purpose, to ap- 
propriate the accessible waters. 


After pointing out that the Govern- 
ment of the United States was a gov- 
ernment of enumerated powers, and 
that only the powers actually granted 
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in the Constitution could be exercised 
by Congress, the contention so made 
wasdenied. There was also considered 
in that case another argument, which 
is sometimes made in behalf of this bill: 
that since there is no other adequate 
power to carry out this improvement 
that the United States should under- 
take it. In connection with that point 
the Supreme Court said: 


But, as our national territory has been 
enlarged, we have within our borders 
extensive tracts of arid lands which ought 
to be reclaimed, and it may well be that no 
Fe 4 power is adequate for their reclamation 

other than that of the national government. 
But, if no such power has been granted, 
none can be exercised. 


And finally in that case the court 
said: 


But it is useless to pursue the inquiry 
further in this direction. It is enough for 
the purposes of this case that each state 
has full jurisdiction over the lands within | 
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its borders, including the beds of streams 


and other waters. 


A long list of cases theretofore de- 
cided by the Supreme Court is cited in 
support of the last statement. 

In the light of this and other deei- 
sions of the United States Supreme 
Court the only sound conclusion which 
can be reached is that there is no legal 
basis for the proposed action by 
Congress. If the states within whose 
borders this river flows do not consent 
to its control by Congress, and do 
not consent to the construction of this 
structure which would give that con- 
trol, then Congress has no authority 
whatever to authorize the Secretary of 
the Interior, or any other agent of the 
federal government, to undertake its 
construction. If, therefore, Congress 
should pass this bill, it would be doing 
a futile thing, and would be merely 
contributing to delay in the develop- 
ment of the river which it purports to 
be undertaking. 
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HERE has been considerable dis- 

cussion concerning the company 

int of view, that is, the attitude 

taken by the electric utility companies, 

particularly in Southern California, re- 

garding the building of the Boulder 
Dam on the Colorado River. 

The company point of view regard- 
ing the Colorado River development, 
or the building of the Boulder Dam, is 
briefly and tersely set forth in the fol- 
lowing statement of Mr. John B. Mil- 
ler, President of the Southern Califor- 
nia Edison Company, in his financial 
statement of October 31, 1926, to the 
105,000 stockholders of the company at 
that time. It sets forth the position of 
the company direct to its stockholders, 
and therefore cannot be construed as 
propaganda or intended for anything 
but the presentation of the facts of the 
company’s position to the stockholders 
of the company, and therefore any 
amount of elaboration by additional 
words, or reference to the project 
could not set forth the point of view of 
the company more plainly, or directly, 
than that of Mr. Miller, whose state- 
ment is quoted herewith, verbatim. 


Mr. MiILuer’s STATEMENT 


“We would like to see it cease to 
be made a football to be kicked around 
in the working out of petty political 
plans. The political plans are too in- 
finitesimally unimportant—the qual- 
ity of the electric service too vital. 
Why jeopardize the one with the 
other?”’ 

These words, from the Wichita 
Democrat, refer to a situation in Kan- 
sas, but they are equally significant 
when applied to the Colorado River. 


ant 


The Company Point of View Regarding Boulder ore 


By C. Korner 
ss District Manager, Southern California Edison Company at 
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The Boulder Dam proposal for the 
use of government funds has reached 
such a stage as to make it seem possi- 
ble that Congress may make the nec- 
essary appropriation to put the pro- 
gram through, as no other program 
carries such a great weight of political 
support. 

As far back as 1921 I said, “If it is 
possible for the Secretary of the In- 
terior to secure from Congress an ap- 
propriation sufficient to erect a dam 
on the Colorado River, which will 
equate the stream, remove the men- 
ace from flood and establish the nec- 
essary water for irrigation, I believe it 
would greatly facilitate the whole 
development.”’ 

I reaffirm this statement. Whether 
the government proceeds under the 
Boulder plan, or under a better plan, I 
have always advocated that the power 
be made available, by a general co- 
operative plan, to all distributing 
agencies in the Southwest both cor- 
porate and municipal, in proportion to 
their present and prospective power 
demands. 

However, the Swing-Johnson Bill 
in its present form includes the 
unnecessary feature of government 
financing and construction of power- 
houses as well as a dam, thus inject- 
ing the government into the power 
business. 

Neither the government nor its 
tenants would be subject to regulation 
by the Federal Power Commission. 
The Congress of the United States, in 
the year 1920, after more than ten 
years of deliberation, created this 
Commission and adopted a statute 
controlling the development of water 
power upon public lands. This was, 
in fact, a declaration by Congress of 
the national policy regarding develop- 
ment of water power in the country. 
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The principal objection to the pend- 
ing bill has centered around this fea- 
ture and it is believed, therefore, that 
the bill will be amended—as has been 
recommended by Secretary Herbert 
Hoover—to remove this objection. 
Such an amendment would not inter- 
fere with any of the benefits sought 
nor with the repayment of the cost of 
the dam to the government. The bill 
in its amended form would provide 
that the government construct the 
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dam and that power development be 
made under the provisions of the na- 
tional law and be subject to regulation 
by the Federal Power Commission, 
Any agency—municipal or corporate— 
desiring to develop power at the dam 
would have the opportunity to apply 
to the Federal Power Commission for 
a license so to do. 

“Steam shovels and not politics 
will build Boulder Dam,” says Mr, 
Hoover. 
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T is a common saying of the arid 

West that no irrigator is so honest 
that he will not steal water in an 
emergency. Like most epigrams, this 
saying is not strictly true, but it 
emphasizes in a colorful way the high 
value: placed upon that compound of 
hydrogen and oxygen, known to chem- 
istry as H,O, in the great desert regions 
of Uncle Sam’s far-flung sunset domain. 
It also explains in a measure the many 
bitter quarrels, both between individ- 
uals and between sovereign states, 
carried on for years over claims to the 
use of the insufficient discharge of 
Western streams. 

Notable among such conflicts be- 
tween the states were the long fight 
by Kansas and Colorado relative to 
the waters of the Arkansas (Kansas v. 
Colorado, 206 U.S. 46), and the equally 
earnest contest between Wyoming and 
the Centennial State concerning the 
Laramie (Wyoming v. Colorado, 259 
U.S. 419; 260 U.S. 1). Each of these 
battles was waged in the United States 
Supreme Court and was carried no 
further only for want of a higher ap- 
pellate tribunal. In neither instance 
was either contender satisfied with the 
result. 

By the Colorado River Compact, 
drafted in 1922 under the able guidance 
of Hon. Herbert Hoover, it was planned 
to eliminate some of the water con- 
troversy on the American Nile, through 
an agreement between seven states 
and the Federal Government, allocat- 
ing rights to the use of the flow of 
that turbulent stream. However, af- 
ter more than five years of heated 


Federal Water Rights in the Colorado River wip 


By Orramar HAMELE Wh 
at 


Former Chief Counsel, United States Reclamation Service 


discussion the proposed compact re- 
mains unratified. 


Tue War or WESTERN WATER 


This continuous War of Western 
Water is waged not only on the irriga- 
tion ditch, before the court, around the 
conference table, and through the 
channels of publicity, but also in 
the legislative hall. One of its major 
engagements is now being fought out 
in Congress over the proposal that the 
United States construct at Boulder 
Canyon on the Colorado, a great 
reservoir, for the fourfold purpose of 
controlling floods, irrigating lands, 
providing municipal water, and devel- 
oping a huge block of electrical energy. 

The enactment of the Swing-Johnson 
bill authorizing the building of the 
Boulder Canyon project probably 
would be followed by litigation. 
United States Senator Carl Hayden, 
speaking for the state of Arizona, has 
given notice that if the bill is passed 
Arizona will be compelled in self- 
defense to file a suit in the Supreme 
Court to restrain construction until 
the rights of that state in and to the 
Colorado River are determined. (Con- 
gressional Digest, February, 1927, p. 
50.) 

The silt-laden waters of this great 
stream are clearly not of the healing 
variety, and prospects for peace along 
its 1700 winding miles appear to be 
somewhat remote. 

Any discussion of water rights on 
the Colorado River prepared for the 
consideration of the general reader, 


should be prefaced by a brief explana- 


be 
lon 
on. 
am 
ply 
for “= 
i | 
ics 
{fr 
AS 
| 
- 
148 


tion of the doctrine of prior appropria- 
tion which obtains under local law 
in all of the seven States touched by 
the basin of that river. These seven 
states are Wyoming, Colorado, Utah, 
Nevada, New Mexico, Arizona and 
California. 

The riparian water law of the humid 
East has been abrogated in each of 
these states, except California, where 
both riparian and appropriation rights 
are recognized. Under the doctrine 
of prior appropriation, he who first 
applies water to beneficial use either 
upon riparian or nonriparian land, 
acquires a vested property right to 
such use superior to the claims of all 
subsequent users. Such rights are 
recognized in the order of initiation 
until all of the water of the stream, if 
unnavigable, is utilized, and may be 
enforced without reference to State 
lines. (Wyoming v. Colorado, supra.) 


Tue Position OF THE FEDERAL 
GOVERNMENT 


What may be called the official 
position of the Federal Government 


_ relative to the ownership of unap- 


propriated water flowing in the un- 
navigable streams of the arid west, 
including the Colorado River, is stated 


on page 39 of the Annual Report of 


the Attorney General, dated December 
7, 1914, as follows: 


The department takes the position that 


in the arid and semiarid regions, where the 


legality of diverting and appropriating 
water for beneficial uses on nonriparian 
lands is generally established, the original 
right of the Government to appropriate 
surplus water for its own uses, particularly 
for the reclamation of its enormous holdings 
of arid lands, has not been surrendered by 


any act of Congress or divested by the 


mere creation of states into which those 
regions have now become incorporated. 


This claim of the United States 


* was briefed and argued in the case of 
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Wyoming v. Colorado, supra, first by 
Solicitor General John W. Davis, and 
later by Solicitor General James M. 
Beck, but the point was not passed 
upon in that case. 

With unimportant exceptions, the 
territory lying in the Colorado River 
basin was acquired by the United 
States from Mexico under the treaty 
of Guadalupe Hidalgo of February 
2, 1848, 9 Stat. 928. By that conven- 
tion the United States became the 
exclusive and absolute owner, both as 
a sovereign and as a proprietor, of 
all of said watershed, the right as a 
proprietor being subject only to vested 
individual rights and such Indian 
rights as might be recognized. This 
ownership necessarily included both 
the land and the water. 

Article IV, Section 3, of the Con- 
stitution provides that— 


The Congress shall have power to dispose 
of and make all needful rules and regula- 
tions respecting the territory or other prop- 
erty belonging to the United States. 


This power to dispose of the public 
domain is defined by the Supreme 
Court in Gibson v. Choteau, 13 Wall. 
92, 99, as follows: 


With respect to the public domain, the 
Constitution vests in Congress the power 
of disposition and of making all needful 
rules and regulations. That power is 
subject to no limitations. Congress has 
the absolute right to prescribe the times, 
the conditions and the mode of transferring 
this property or any part of it and to 
designate the persons to whom the transfer 
shall be made. No state legislation can 
interfere with this right or embarrass its 
exercise. 


The public waters were a part of 
the public domain, were property of 
the United States within the meaning 
of the Constitution, and could be dis- 
posed of apart from the land. There 
are many decisions to that effect. 
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In Cruse v. McCauley, 96 Fed. 369, 
373, the court states that— 

As the United States owns the waters 
which are incidental to its lands, it can 
dispose of them separate from its lands if 
it chooses. 


The Supreme Court of Oregon, in 
Hough v. Porter, 51 Ore. 318, says: 

The water flowing over the public domain 
is a part thereof, and the general govern- 
ment may grant or otherwise dispose of 
its riparian interests separate from the 
rest of the estate. 


The following language is used in 
Howell v. Johnson, 89 Fed. 556, 558: 


Being the owner of these lands it (the 
United States) has the power to sell or 
dispose of any interests therein, or any 
part thereof. The water in an innavigable 
stream flowing over the public domain is 
a part thereof, and the National Govern- 
ment can sell or grant the same, or the use 
thereof, separate from the rest of the estate 
under such conditions as may seem to it 
proper. 


It thus appears that the United 
States at one time had an ownership 
in the public waters of the Colorado 
River Basin, and that these waters 
were susceptible of disposition in- 
dependently of the land in the same 
area. The question then arises: Has 
the Government transferred its rights 
in these waters? 


Tue Grant oF FEDERAL WATERS 


A search of the Acts of Congress 
will disclose but a single grant, which 
is contained in the Act of July 26, 
1866, 14 Stat. 251, as supplemented by 
the Act of July 9, 1870, 16 Stat. 217. 
This grant was carried into the Revised 
Statutes as Sections 2339 and 2340, 
and later into Title 43, Section 661, of 
the United States Code, reading as 
follows : 


Section 661. Appropriation of waters 
on public lands; right of way for canals and 
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ditches.—Whenever, by priority of posses- 
sion, rights to the use of water for mining, 
agriculture, manufacturing, or other pur- 
poses, have vested and accrued, and the 
same are recognized and acknowledged by 
the local customs, laws, and the decisions 
of courts, the possessors and owners of 
such vested rights shall be maintained and 
protected in the same; and the right of way 
for the construction of ditches and canals 
for the purposes herein specified is acknowl- 
edged and confirmed; but whenever any 
person, in the construction of any ditch 
or canal, injures or damages the possession 
of any settler on the public domain, the 
party committing such injury or damage 
shall be liable to the party injured for such 
injury or damage. 

All patents granted, or preemption or 
homesteads allowed, shall be subject to 
any vested and accrued water rights, or 
rights to ditches and reservoirs used in 
connection with such water rights, as may 
have been acquired under or recognized 
by this section. (R. S. Sections 2339, 
2340.) 


This grant was made primarily for 
the purpose of protecting the invest- 
ments made by early settlers in Cali- 
fornia, who, without authority, had 
appropriated and used land and water 
belonging to the United States, under 
local customs, laws, rules, and regula- 
tions. It has been held to be prospec- 
tive in operation. (Union M. & M. 
Co. v. Ferris, 2 Sawy. 176, 24 Fed. 
Cas. No. 14,371.) The effect of this 
legislation clearly is that of a direct 
grant by the United States to the user 
of water where the latter is complying 
with the local laws, customs and 
statutes of the state within which the 
claim is made. The grant is limited 
to users of water; it does not run to a 
State or any other political body. 

This grant has been somewhat am- 
plified in the public land laws relating 
to the acquisition of water rights by 
individual appropriators, notably in 
the Desert Land Act of March 3, 
1877, 19 Stat. 377, and in the National 
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Irrigation Act of June 17, 1902, 32 
Stat. 888. But again, all of this legis- 
lation relates alone to rights acquired 
by the application of water to beneficial 
use. There has been no blanket 
transfer out of the Federal Government. 


Tue Desert LANp Act 


It has been argued that the Desert 
Land Act, just referred to, made a 
“dedication” of Federal water to the 
states. The pertinent provision reads 
as follows: 


That the right to the use of water by the 
person so conducting the same, on or to 
any tract of desert land of six hundred and 
forty acres shall depend upon bona fide 
prior appropriation; and such right shall 
not exceed the amount of water actually 
appropriated and necessarily used for the 
purpose of irrigation and reclamation; and 
all surplus water over and above such actual 
appropriation and use, together with the 
water of all lakes, rivers, and other sources 
of water supply upon the public lands and 
not navigable, shall remain and be held 
free for the appropriation and use of the 
public for irrigation, mining, and manufac- 
turing purposes subject to existing rights. 


A brief examination of the quoted 
provision will show that it contains 
no grant to the states. They are 
not mentioned as would be the case if 
they were grantees. The act deals 
with individual appropriators as did 
the acts of 1866 and 1870. Congress 
lays down certain requirements of a 
water right, and speaks as would an 
owner regulating his own property. 

A general transfer of Government 
property cannot be implied. A stat- 
ute cannot be construed to affect any 
right of the United States in the ab- 
sence of express language so provid- 
ing. (U. S. v. Oregon Co., 186 Fed. 
861, 893; Oregon R. R. v. Oregon Ry., 
180 U. S. 1, 26; Coosan v State, 144 
U. S. 550.) 

Also, it has been urged that Federal 


grants of land have included atransfer 
of Federal water. The answer to this 
claim is that under the law of prior 
appropriation a grant of land from the 
Federal Government does not ca 
riparian rights. (Coffin v. Left Hand 
Ditch Co., 6 Colo. 4438; Clark y, 
Ashley, 34 Colo. 285.) 

Again, it is argued that the admission 
of a state into the Union, under a 
constitution declaring water to be the 
property of the public subject to 
appropriation through state laws, con- 
stitutes a grant to the state of Federal 
water. 

As has been shown, Congress alone 
has the power to dispose of public 
land and water, and a state constitu- 
tion, even when supervised and ratified 
by Congress, is not an act of Congress. 
(Coule v. Smith, 221 U. S. 559, 568; 
Ex parte Webb, 225 U.S. 663, 690.) 

The Federal Constitution is a grant 
of powers, but state constitutions are 
limitations on power, not grants. 
The Supreme Court of Colorado, in 
Packer v. People, 8 Colo. 364, quotes 
with approval from Cooley on Con- 
stitutional Limitations, as to the nature 
of a state constitution, as follows: 


It is not the beginning of a community 
nor the origin of private rights. It is not 
the fountain of law nor the incipient state 
of Government. . . . It grants no rights 
to the people; but it is the creature of their 
power, the instrument of their convenience. 


Tue NaTIoNAL [rRIGATION Act 


It is further contended that Section 
8 of the National Irrigation Act is 
a surrender of Federal water rights 
to the states. This section reads as 
follows: 


That nothing in this act shall be con- 
strued as affecting or intended to affect 
or to affect or to in any way interfere with 
the laws of any state or territory relating 
to the control, appropriation, use, or dis- 
tribution of water used in irrigation, oF 
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any vested right acquired thereunder, and 
the Secretary of the Interior, in carrying 
out the provisions of this act, shall proceed 
in conformity with such laws, and nothing 
herein shall in any way affect any right of 
any state or of the Federal Government or 
of any landowner, appropriator, or user 
of water in, to, or from any interstate 
stream or the waters thereof: Provided, 
That the right to the use of water acquired 
under the provisions of this act shall be 
appurtenant to the land irrigated, and 
beneficial use shall be the basis, the measure, 
and the limit of the right. 


The first clause of the quoted section 
is merely a restatement of the general 
policy of the Government as it appears 
in the acts of 1866 and 1870. 

The second clause, to the effect that 
the Secretary of the Interior in carrying 
out the National Irrigation Act, is to 
proceed in conformity with state laws, 
is the usual Federal “conformity” 
provision, such as is found in the 
statutes concerning condemnation—a 
conformity with the laws of the state 
in so far as those laws do not interfere 
with the rights of the United States. 
It is significant that there is no provi- 
sion in the National Irrigation Act 
requiring the Government to “ap- 
propriate” any water. The Secretary 
of the Interior is authorized by Sections 
4 and 5 to sell the Government’s 
water and by Section 7 to buy or 
condemn water rights, but nowhere 
in the act is it suggested that it is 
necessary for the United States to 
make an “appropriation.” 

The quoted section also provides 
that “nothing herein (in Section 8) 
shall in any way affect any right .. . 
of the Federal Government .. . in, 
to, or from any interstate stream or 
the waters thereof.”” The Colorado 
River is an interstate stream and there- 
fore no right of the Federal Govern- 
ment therein held at the time of the 
passage of the National Irrigation Act in 
1902 was affected by the section quoted. 
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This section further requires that 
the water rights acquired by individuals 
thereunder shall be appurtenant to 
the lands irrigated. This is a declara- 
tion of Government ownership and 
control of its waters, as this provision 
is contrary to the water law of several 
Western states, providing that water 
rights are not appurtenant to the land 
irrigated. 

The point under consideration is 
admirably summed up by Mr. Kinney, 
one of the leading authorities on 
Western water law, as follows: 


Our conclusions upon this subject are, 
that the United States, as the original owner 
of all of the land on the public domain, 
was also the owner of all the waters of the 
natural streams and other bodies flowing 
thereon. By various Acts of Congress 
the United States has disposed of some of 
these waters under the Arid Region 
Doctrine of appropriation; and that the 
United States is still the owner of these 
waters, which have not been disposed of, 
regardless of the action of the state or 
territory wherein they are located. The 
right to the use of other of its waters has 
also vested in the individuals who have 
from time to time acquired tracts of lands 
from the Government bordering upon the 
streams, as a riparian right, in those states 
where those rights are permitted. It was 
left to the various states, as a matter of 
sovereignty or jurisdiction to prescribe 
how the title to the use of the waters might 
be acquired by individuals, in accordance 
with its local customs, laws, and decisions 
of the courts. When the local customs, 
laws, and decisions of the courts had been 
fully complied with by an individual seeking 
to acquire a water right the title to the 
same vested in the individual direct from 
the United States, and not from any state. 
2 Kinney, Irrigation. (2d. ed.) Sec. 640. 


From the foregoing it seems quite 
clear that the United States is still 
the owner of the unappropriated 
waters of the Colorado River, and 
may utilize them for public purposes 
without the consent or approval of 
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any of the seven states touched by 
the watershed of that stream. 


SpectaL AUTHORITY FOR CONSTRUC- 
TION OF BouLpER Dam 


As to the proposed Boulder Canyon 
development, there is a special reason 
why the state of Arizona, which is one 
of the principal objectors thereto, is 
not in a legal position to interfere with 
the same. That state entered the 
Union under an enabling act which 
expressly retained in the Federal 
Government the right to carry on 
operations of this character. The 
pertinent provisions of the law (Act 
of June 20, 1910, 36 Stat. 557, 570, 
574, 575) are as follows: 


That there be and are reserved to the 
United States, with full acquiescence of 
the state (Arizona) all rights and powers 
for the carrying out of the provisions by 
the United States of the act of Congress 
entitled “‘An Act appropriating the receipts 
from the sale and disposal of public lands 
in certain states and territories to the con- 
struction of irrigation works for the 
reclamation of arid lands,” approved 
June seventeenth, nineteen hundred and 
two, and acts amendatory thereof or 
supplementary thereto, to the same extent 
as if said State had remained a Territory. 


. no lands (in Arizona) which are or 
shall be susceptible of irrigation under any 
projects now or hereafter completed or 
adopted by the United States under legisla- 
tion for the reclamation of lands, or under 
any other project for the reclamation of 
lands, shall be sold at less than twenty-five 
dollars per acre: Provided, That said state, 
at the request of the Secretary of the In- 
terior, shall from time to time relinquish 
such of its lands to the United States as 
at any time are needed for irrigation works 
in connection with any such Government 
project; and other lands in lieu thereof 
are hereby granted to said state, to be 
selected from lands of the character named 
and in the manner prescribed in section 
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There is hereby reserved to the United 
States and exempted from the operation 
of any and all grants made or confirmed 
by this act to said proposed state all land 
actually or prospectively valuable for the 
development of water powers or power for 
hydroelectric use or transmission and which 
shall be ascertained and designated by the 
Secretary of the Interior within five years 
after the proclamation of the President 
declaring the admission of the state; and 
no lands so reserved and excepted shall be 
subject to any disposition whatsoever by 
said state, and any conveyance or transfer 
of such land by said state or any officer 
thereof shall be absolutely null and void 
within the period above named; and in 
lieu of the land so reserved to the United 
States and excepted from the operation 
of any of said grants there be, and is hereby, 
granted to the proposed state an equal 
quantity of land to be selected from land of 
the character named and in the manner 
prescribed in section eleven of this act. 


Attention is particularly directed 
to that clause which reserves to the 
United States all rights and powers for 
carrying out the provisions of the 
National Irrigation Act of June 17, 
1902, under which the Boulder Canyon 
dam would be constructed, “to the 
same extent as if said state had re- 
mained a territory.” Before state- 
hood Congress has plenary power over 
a territory unlimited even by the 
restrictions of the Constitution. The 
right of Congress to reserve Federal 
waters cannot be denied. (Winters 
v. United States, 207 U. S. 564.) 
Congress may even annul an act of a 
territorial legislature or legislate direct 
for the local government. (Bruns- 
wick First National Bank v. Yankton 
Co., 101 U. S. 129; Baca v. Perez, 
8 N. M. 187, 42 Pac. 162.) Were 
Arizona still a territory no one would 
question the right of the United States 
to deal with the public land and water 
therein as Congress might direct. 
It seems to follow that a of the 
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reservations in the enabling act no 
one can successfully question it now. 
And it should be added that an Arizona 
appropriation of water, good in that 
state, is also good throughout the en- 
tire stream system. (Wyoming v. 
Colorado, supra.) 

A full recognition of the rights of 
the Federal Government to the un- 
appropriated water of the Colorado 
River, would lead to most admirable 
results. Because of the interstate 
character of this stream, a general 
control outside of the seven interested 
states is peculiarly desirable. The 
United States has no interest adverse 
to any state, and should be able to 
do justice to all. Through such a 
control, much long, expensive and 
unsatisfactory litigation, such as that 
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involved in the eleven-year quarrrel 
between Wyoming and Colorado, here- 
tofore referred to, could be avoided. 
Questions as to conflicting rights could 
be quickly and finally settled, with a 
view to protecting all interests of the 
basin, rather than those of a single 
state. 

It is indeed to be regretted that a 
wise and understanding statesmanship 
did not definitely settle this question 
as to each state by clear, explicit 
provisions in an enabling act. That 
was done fairly well as to public land; 
it should have been done as to public 
water. Ther a truly constructive 
result would have been achieved and 
the casualties in the War of Western 
Water would have oa materially 


reduced. 
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HE Boulder Canyon project, now 

before the Congress of the United 
States in the Swing-Johnson bill, is 
without a doubt the greatest construc- 
tive project pending before Congress at 
this time, and indeed, the greatest 
constructive project of our generation. 
There is nothing comparable to it 
within our memories, save the con- 
struction of the Panama Canal. It is 
a project of national importance, not 
only because of its importance for the 
control of floods, the reclamation of 
land, the conserving of water for 
domestic use, but also because the 
great private power interests have 
elected to make this bill the focal point 
in the struggle to retain in private 
monopoly the development of power. 
Here will be developed electric energy 
in the amount of 550,000 firm horse 
power which the bill provides shall 
be available for all the people. But 
the gigantic power combine is deter- 
mined that this power shall be for their 
monopoly alone and this is the real 
issue upon which the opposition to the 
Swing-Johnson bill is based. 

The Swing-Johnson bill for the devel- 
opment of the Colorado River is the 
result of years of labor and research on 
the part of the best engineering minds 
of the country to produce a workable 
plan, just and fair to all interests and 
sections. It provides, first, flood con- 
trol and river regulation; secondly, 
reclamation of a million or more acres 
now waste; thirdly, domestic water for 
the coastal cities of the southwest; 
fourthly, an all-American canal to the 
Imperial Valley upon American soil, 

solving the present intolerable inter- 


-—— The Boulder Canyon Project 


By Hon. Hiram W. Jonnson 
United States Senator, California 


national situation; and lastly, 
by-product of the plan, the generation 
of power, which will enable the project 
to pay for itself. 


THE Swinc-JoHNsON BILL 


The Swing-Johnson bill provides for 
the building of a dam at Boulder or 
Black Canyon on the boundary of 
Arizona and Nevada. It proposes 
at that point to erect a dam 550 feet 
in height—the highest dam that now 
exists in the world—in order to store 
there by virtue of that dam 26,000,000 
acre feet of water, creating a lake that 
will extend back almost one hundred 
miles from the dam, thus regulating 
the flow of the river, thus controlling 
its floods, and making the Colorado 
River, the third largest in the United 
States, a servant to mankind and a 
servant to the territory through which 
it flows. 

The estimated cost of the project, as 
given by the Secretary of the Interior 
in his report of January 12, 1926, ree- 
ommending the authorization of this 
project, is $104,000,000. This estimate 
is not mere guesswork but the result of 
long and painstaking studies by the 
Interior Department, and consultation 
with some of the leading engineers of 
the nation in addition to those of the 
Reclamation Service. The figures com- 
piled have in turn been carefully 
checked and rechecked by the engineers 
and experts of the Imperial Irrigation 
District and others interested in the 
project. The same engineers have 
also estimated that sale of power and 
the returns from water storage will 
return a gross annual revenue of $12,- 
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300,000, or a net annual surplus of 
$6,100,000, or sufficient to repay the 
entire cost of the project with interest 
in twenty-five years. 

The Swing-Johnson bill provides 
that no work shall be begun on the 
project nor any action be taken in 
regard to any water rights until the 
states interested, or at least six of 
them, have approved the Colorado 
River compact. The states having 
an interest in the Colorado River 
development are Wyoming, Colorado, 
Utah, and New Mexico, the so-called 
Upper Basin States, and Arizona, 
Nevada and California, the Lower 
Basin States. 

The Colorado River compact is a 
compact for the settlement of water 
rights on the Colorado River by inter- 
state agreement and was signed by 
representatives of the seven states on 
November 24, 1922. All of the states 
except Arizona ratified the compact 
at that time. Later, in 1925, a six- 
state ratification of the compact was 
suggested, and this was approved by 
the four Upper Basin States and 
Nevada. California approved the com- 
pact under the six state plan with her 
approval to become effective when 
legislation was enacted which would 
provide for a high storage dam at 
Boulder Canyon. Such storage would 
conserve and make available for use in 
the states below the vast quantities 
of flood waters which now waste to 
the sea. Without this protection Cali- 
fornia felt that her rights to the water 
required for her needs would not be 
safeguarded. Although the Swing- 
Johnson bill safeguards in every way 
the rights of the Upper Basin States 
to their share of the water, Utah during 
the last session of Congress withdrew 
her ratification of the compact. Ari- 
zona has consistently refused to ratify 
any compact, basing her refusal on 
various pretexts, but the most evident 
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reason is the desire of the state of 
Arizona to secure a revenue from any 
development of the Colorado River, 
either in the form of taxation of the 
works or a royalty on any power 
generated. There is no quarrel with 
Arizona on the part of California in 
regard to the division of the water 
and many conferences between the 
commissioners of the two states have 
indicated that California is willing to 
go more than half way in giving Arizona 
a large share of the water of the river. 
During the last fall conferences of 
representatives of all of the states were 
held at Denver in an endeavor to reach 
an agreement for the distribution of 
water and power which would be 
agreeable to all states interested in the 
Colorado River development. Nodefi- 
nite agreement was reached and the 
conference only served to make it 
more evident that this project is bigger 
than an inter-state project. It is a 
national project in which the Federal 
Government has a deep interest and 
it must be constructed and its product 
of water and power distributed under 
federal supervision. ‘The Denver con- 
ferences have only emphasized this 
fact. This in brief is the Boulder Dam 
project and what the Swing-Johnson 
bill proposes to do in making it a reality. 


SERVICE oF BouLpER Dam 


The problem of flood control and 
river regulation is a pressing one and 
one whose early solution is necessary if 
the fertile valleys of the Imperial and 
Yuma are to be preserved. The Im- 
perial Valley lies in the southeasterly 
portion of California. On the south it 
is bounded by the Mexican line. Its 
easterly edge is about forty miles west 
of the Colorado River. Centuries ago 
the Imperial Valley was the northerly 
end of the Gulf of California. The 
tremendous quantities of silt carried 
by the river gradually built a huge delta 
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or dam across the gulf completely 
cutting off the northernend. Evapora- 
tion gradually dried up this section and 
left, lying in the form of a huge bowl, 
what is now the Imperial Valley. 
Around the rim of this bowl from 100 
to 350 feet above the cultivated and 
_ settled areas runs the Colorado River. 
The river is building up its channel 
higher and higher through the deposit 
of more than 100,000 acre feet of silt 
carried down by its sediment loaded 
waters annually. This means that 
levees must be raised higher and 
higher with greater costs and with 
increasing danger of failure. A break 
_ will mean the loss of all that has been 
_ built up in thirty years by the men 
and women who have reclaimed this 
region from the desert. Experts are 
agreed that, unless the floods are con- 
trolled and the silt eliminated, it is 
only a matter of a few years until 
_ levees will no longer hold the Colorado 
in its present channel; when the in- 
evitable break will come and the 
_ waters turned into the Imperial Valley. 
Since the Valley has no outlet this 
means permanent inundation and de- 
struction for all time of the millions 
of dollars in property as well as prob- 
able loss of human life. The Boulder 
Dam will forever end the flood menace 
of the lower river. The huge reservoir 
will catch and hold the flood waters 
until they can be released gradually at 
a rate the river channel can accom- 
modate with safety. Silt now de- 
- posited in the lower reaches of the 
river, aggravating and to a large 
extent causing the flood danger, will 
° be intercepted and held at thereservoir. 

With the danger of flood removed 
and a regulated flow of the stream 
; assured, but one more thing would be 
_ meeded to assure the Imperial Valley 
of an adequate supply of irrigation 
water and continued development. 
That need is the all-American canal, 


provided by the Swing-Johnson bill, 
The present main canal which supplies 
the irrigation and domestic water for 
the Imperial Valley runs for sixty miles 
through Mexican territory. This canal 
is under the control of a Mexican 
corporation, subsidiary to the Im- 
perial District, and subject to a 
contract with the Mexican government 
that gives to the landowners on the 
Mexican side of the boundary, one-half 
of the water flowing in the canal. As 
irrigation uses have increased in Mexico 
the water available for irrigation in 
the Valley during the period of the low 
flow of the river has grown less and 
less, as the Valley gets what water is 
left after the Mexican users have 
supplied their needs. 

The building of the all-American 
canal as provided by the Swing- 
Johnson bill will put an end to the 
intolerable situation which now exists 
with the Imperial Valley water supply 
under Mexican control. The serious- 
ness of the situation may be realized 
by the fact that, if the supply of 
water delivered by this canal were 
interfered with for only a period of a 
few days, Imperial Valley would not 
only be faced with financial ruin from 
the destruction of all crops but the 
people themselves would have to move 
from the Valley as no other source of 
water is available even for drinking 
purposes. If there were any difficulty 
with Mexico, the Mexicans could take 
possession of the present canal which is 
the jugular vein of the Imperial 
Valley. With one stick of dynamite 
one hundred million dollars worth of 
property and the homes of happiness 
of sixty thousand or more people could 
be destroyed. 

Another important feature of the 
all-American canal is that it will assure 
the landowners of the Imperial Valley 
an abundant water supply at all times 
which will enable them to develop their 
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land to the fullest advantage. This 
they cannot do at present because of 
the first call on the water by the owners 
of lands in Mexico. This land owned 
by American capitalists is being cul- 
tivated with Oriental and other foreign 
labor in direct competition with the 
citizens of the United States on United 
States territory. These owners of 
Mexican land claim the right to receive 
water through the Imperial canal 
sufficient to irrigate an acreage in 
Mexico equal to that irrigated through 
that canal in the United States. The 
unregulated flow of the Colorado River 
will supply water for only about 600,- 
000 acres, and there are now under 
cultivation 400,000 acres in the United 
States and 200,000 acres in Mexico. 
Hence, for every additional acre that 
is hereafter placed under cultivation 
in Mexico, an acre of land now under 
cultivation in the United States must 
return to the desert. With the Mexi- 
can acreage under cultivation showing 
a yearly increase, it can easily be seen 
that the situation is becoming more 
intolerable all the time. 

Some objection has been voiced to 
this development that it will bring 
more land under cultivation in competi- 
tion with lands now being cultivated 
in other parts of the nation, especially 
with the cotton growers of the South. 
The competition in cotton growing 
comes almost entirely from the Mexican 
side of the border. Long since the 
Imperial Valley farmers found they 
could secure much greater returns 
from diversified vegetable and fruit 
crops than from cotton, but on the 
Mexican side, with cheap labor, cotton 
is the crop on about ninety per cent of 
the land under cultivation. Continu- 
ance of the present condition, or the 
building of a purely storage dam 
without the all-American canal, will 
mean that the Mexican landowners 
will be among the greatest beneficiaries 


from the use of the waters of the 
Colorado and they will steadily increase 
their acreage in competition with staple 
American products such as cotton. 

The all-American canal will be at 
sufficient elevation to carry water to 
additional land, mostly public, lying 
along the rim of the Imperial Valley 
and in the Coachella Valley. The 
Imperial Valley might well be called 
“*America’s hothouse,”’ and from it are 
supplied to the nation at off season 
vegetables and small fruits of all kinds, 
none of which come in direct competi- 
tion with any other community. Dates 
and other tropical fruits not grown 
elsewhere in the United States are also 
products of this rich section. For this 
reason any new land brought under 
cultivation by the all-American canal 
or by the development of the Colorado 
River will produce these same crops 
and add nothing to the farm problems 
of the nation. 

The Swing-Johnson bill provides 
that all lands practicable of irrigation 
and reclamation by the irrigation works 
authorized shall be withdrawn from 
entry, and when the works are suffi- 
ciently constructed to permit the 
delivery of water the same shall be 
open to entry in tracts not exceeding 
160 acres, with preferential right to 
persons who have served in the United 
States Army, Navy or Marine Corps. 
There are 166,900 acres known to be 
irrigable from the all-American canal 
which will be subject to such entry. 
In addition there will be considerable 
land in Arizona which will benefit by 
the increased water supply. 

The construction of the high dam at 
Boulder Canyon will, incidentally, 
enable the cities of southern California, 
now threatened with a water shortage 
due to rapidly increasing population, 
to secure additional water supply for 
the domestic use of their inhabitants. 
The present sources of supply have 
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been exhausted and the Colorado River 
is the only available source for the 
present population of the southern 
California coastal belt of approximately 
two million. About 1500 second feet 
of water will be required to supply this 
need. The cities interested, headed 
by Los Angeles, have taken steps to 
form a metropolitan water district to 
handle the building of an acqueduct 
two hundred and sixty miles long from 
the Colorado River and to provide 
for the distribution of the water. They 
are prepared to spend $150,000,000 for 
this purpose and have already spent a 
considerable amount in preliminary 
work. The large storage proposed at 
Boulder Dam will impound the flood 
waters that now go to waste and pro- 
vide an excess over irrigation needs 
sufficient to supply these requirements 
for domestic use. The storage of this 
water and its delivery to the cities will 
provide a revenue to the government 
from the project. The fact that it will 
be necessary to pump the water over 
a mountain range to southern Califor- 
nia will also provide a market for much 
of the power generated at the dam. 
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OPpposiITION OF THE PowER 


We have here then the purposes to 
which the Swing-Johnson bill is dedi- 
cated and what will be accomplished 
by the completion of the Boulder Dam 
project—flood control and river regula- 
tion, reclamation of lands and the 
emancipation of American land from 
Mexican control by the building of the 
all-American canal, and providing do- 
mestic water for the cities of southern 
California. Surely there is nothing in 
this beneficial program to arouse the 
nation-wide opposition to the Boulder 
Dam project that is now making its 
- appearance at every convention of a 
- national character. But the Swing- 
Johnson bill, at the behest of the 
_ Secretary of the Interior, provides 


Tue ANNALS OF THE AMERICAN ACADEMY 


that the Secretary of the Interior be 
authorized in his discretion to construct 
power plants as part of the project and 
to sell power wholesale at the switch- 
board to municipal corporations, polit- 
ical subdivisions and private corpora- 
tions. Or he may lease the water 
at the dam to various applicants for 
the generation of power. This is 
for the protection of the government 
in the financing of the dam; a guaran- 
tee that the government will be repaid 
for its cost. 

For years the private power com- 
panies have had visions of the poten- 
tial value of the Colorado River as a 
source of electric energy. They also 
saw the cities of the California south- 
ern coastal belt increasing in popula- 
tion and in industries, with ever in- 
creasing demand for power, and their 
plans for the future included an abso- 
lute monopoly of the power resources 
of the Colorado River. Then came the 
Boulder Dam project with its provi- 
sion that the people themselves as repre- 
sented by their municipalities or their 
irrigation districts would have the 
right to buy power direct from the 
switchboard at the dam or to build 
generating plants of their own using the 
stored water. 

The rights of the people to secure 
the fruits of this great national re- 
source did not enter into the plans of 
the power combine and there has now 
been mobilized to prevent it one of the 
most powerful lobbies that has ever 
been assembled at Washington. Over 
the nation is being spread a mighty 
flood of misleading and false propa- 
ganda against the Boulder Dam proj- 
ect. Every source of propaganda that 
is conceivable today is in operation 
against this monumental work. Every 
single kind of publication that can be 
utilized against the building of this dam 
is now utilized in every part of the 
United States. Under the name of the 
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Joint Committee of the National Utility 
Association of 420 Lexington Avenue, 
New York, representing, as one of its 
officials boasted during last session of 
Congress “‘an investment of $7,000,- 
000,000 which does not propose to per- 
mit the Government to enter the power 
business at Boulder Dam,” the power 
combine is making its battle against 
this project. 


Tue AcTuAL PROVISIONS AS TO 
PowER 

What are the facts about the power 
provision of this bill? The facts are all 
in the record of the hearings before the 
committees of Congress. When the 
bill was before the committee on Irri- 
gation and Reclamation in the Senate, 
as was usual, it was transmitted to the 
Secretary of the Interior, under whose 
jurisdiction it comes, for his comment, 
his amendments and his approval or 
disapproval. When the bill was thus 
submitted to the National Adminis- 
tration, it contained no provision for 
the construction, either optional or 
otherwise, by the Government, of a 
plant for generating electricity. On 
the 10th day of January, 1926, the Sec- 
retary of the Interior reported upon 
the bill to the Senate Committee and 
in this report the Secretary expressed 
opposition to the allotting of power 
privileges, as proposed in the Senate 
bill, and advocated the building of a 
unified power plant by the Federal 
Government as more efficient and 
cheaper resulting in the elimination of 
controversies between applicants and 
long delays in their adjustment. In 
detail he gave his views as follows: 


The building of a unified power plant by 
the Federal government in the place of 
allocating power privileges, as proposed in 
the bill, is regarded as more efficient and 
cheaper. It will obviate controversies be- 
tween applicants and long delays in their 
adjustment. In the end, I believe, results 


will be superior to those under an allocation 
of privileges. The area for the location of 
separate power sites is restricted. Allot- 
ments would not be equal in value. Some 
allottees would therefore have an advan- 
tage over others. It would result in the 
creation of operation and administration 
controversies to be avoided and which a 
unified development would avert. 


Thereafter, in accordance with the 
direction of the Secretary of the Inte- 
rior, representing the administration, 
the bill was amended so that a permis- 
sion was given to the United States 
government hereafter, if it saw fit, to 
construct a generating plant at the 
dam. This provision was an option, a 
permission, a mere right if in the dis- 
cretion of the Secretary it might seem 
wise thereafter to construct a generat- 
ing plant. With this amendment the 
bill received the hearty approval of the 
Secretary of the Interior and the Sec- 
retary of Commerce and the endorse- 
ment of the President of the United 
States. The Secretary was entirely 
right in his views and none can ques- 
tion either the wisdom or necessity for 
the particular provision. 

It prevents the monopolization of 
the power resources of the Colorado 
River. Such monopolization by any 
private agency would dominate the 
industrial and political life of the 
Southwest. With the government in 
control of the development, and the 
power made available allocated to 
various agencies, the danger of monop- 
olization of the power of the Colorado 
River is forever effectively removed. 

Out of the insertion of this provision 
in the bill at the request of the Secre- 
tary of the Interior for the full pro- 
tection of the government in the financ- 
ing of the project and that all who might 
benefit from the generation of power 
might have equal rights, has come the 
terrific opposition now directed against 
the Swing-Johnson bill; the marshall- 
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ing of billions and the calling to arms 
of every adherent of industrial monop- 
oly and corporate control of utilities. 


MEnace or THE Power 
Lossy 


The United States Government must 
have neither option hereafter nor per- 
mission to exercise a discretion in the 
greatest undertaking since the Panama 
Canal. The power trust says so and 
in advance vetoes legislation. It 
challenges not only independence of 
congressmen and senators but chal- 
lenges the very government itself. It 
not only puts its profits above a peo- 
ple’s welfare but says a people’s gov- 
ernment must do likewise. 

They cry that the “government is 
going into business,” that it is com- 
peting with private ownership and in- 
vestments on an unfair basis. 

This is not really an issue of govern- 
ment ownership at all. It involves no 
transmission of power by the govern- 
ment, leasing only either of power at 
the switchboard or water for the pur- 
pose, as the Secretary of the Interior 
in the exercise of a wise discretion may 
decide. The power companies are 
unwilling to trust the Secretary of the 
Interior and the present administration 
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and demand that no discretion shall be 
given them. They frankly say they 
fear the establishment of a precedent 
and that in relation to the last great 
natural resource of the nation, they 
will take no chances on its preserva- 
tion for the people, but that it must be 
administered primarily for the hydro- 
electric power companies. 

To accomplish their purpose they 
have gathered at Washington, repre- 
senting the public utility organiza- 
tions of the nation, this great lobby. 
They have the active aid of men like 
Samuel Insull, who controls the power 
utilities of the Middle West and who is 
charged with having gone so far as to 
purchase a United States senatorship 
on behalf of his monopoly. ‘To all the 
stockholders of his companies has been 
sent a notice warning them of the dan- 
gers of the Boulder Dam project. 

The situation is really the age-old 
struggle of those who hold that what 
God gives belongs to the people and 
those who hold that it belongs to the 
few. The issue has been made, and it 
must be met at this session of Congress 
by every self-respecting legislator, and 
by every man who believes that the 
government, dealing with its own, is 
superior to any private interest. 
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Muscle Shoals, Nitrogen and Farm pe ated 


By R. O. E. Davis 
Fertilizer and Fixed Nitrogen Investigations, Bureau of Chemistry and Soils, 


United States Department of Agriculture 


NLY about twenty-five years ago, 

a warning was issued by Sir 
William Crookes that the world’s 
supply of available nitrogen was run- 
ning short and a method of fixing the 
uncombined nitrogen of the air should 
be devised if the world was not to suffer 
in its food supply. From that time 
much progress has been made until 
today serious consideration is being 
given as to the best methods of utilizing 
the nitrogen that is or may be made 
available. The use as fertilizer is be- 
lieved to be the field for the largest 
consumption of nitrogen. No longer is 
there any doubt as to the possibility of 
fixing nitrogen; the problems now are 
connected largely with commercial 
development and with the utilization 
of the fixed nitrogen products, even 
though great improvements may be 
made in nitrogen fixation processes. In 
discussing the subject indicated by the 
title, it is therefore necessary to trace 
somewhat the development of the 
methods of fixing nitrogen and outline 
to some extent the changes that have 
come about since the question of 
Muscle Shoals was first presented and 
also the tendencies of the nitrogen 
fixation industry. 


NITROGEN IN NATURE 


Nitrogen occurs in nature in largest 
amount as uncombined gas in the 
atmosphere, of which it constitutes 
about four-fifths by volume. It is also 
a constituent of mineral deposits, the 
principal one of which is the Chilean 
nitrate beds; it occurs in coal, in 
animal and vegetable residues and in 


the living tissues. It is indispensible 
to animal and vegetable life, just as 
essential as carbon, hydrogen or oxy- 
gen. And yet neither animals nor 
plants can utilize directly the nitrogen 
of the atmosphere. There is a natural 
cycle which roughly may be indicated 
as free nitrogen entering into combina- 
tion through the agency of bacteria or 
under the influence of electric dis- 
charges, these combinations entering 
the plant and being transferred from 
plant to animal and finally through 
bacterial agencies returning again to 
free nitrogen, or remaining in the soil in 
accumulations under certain condi- 
tions. 

An element so essential in life proc- 
esses, when applied in assimiliable and 
suitable form to the soil results in 
greatly stimulating plant growth and 
thus becomes important as a fertilizer. 
An interesting estimate or what may be 
more accurately called a speculation, 
has been made concerning the annual 
losses of nitrogen by Dr. J. G. Lipman 
of the New Jersey Experiment Station. 
This loss of nitrogen from all land 
under cultivation in the United States 
is stated as between 3,000,000 and 
4,000,000 tons, after due account is 
taken of the amount returned to the 
soil by manures, by leguminous crops, 
by atmospheric precipitation as rain or 
snow, and by the application of com- 
mercial fertilizers. This amount of 
nitrogen is equivalent to 15 to 20 
million tons of ammonium sulphate or 
of nearly 200 million tons of ordinary 
mixed fertilizer. Part of this loss would 
occur under natural conditions, but 
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part of it is brought about through 
cultivation with resulting increase in 
leaching and more rapid oxidation of 
soil organic material. These losses may 
be decreased by the conservation of 
natural sources, or the employment of 
certain crops or rotations to increase 
the natural supply. The employment 
of better means of preventing soil 
erosion or leaching will add materially 
to the nitrogen conserved. The better 
use of green manures, and plant resi- 
dues, the better conservation of animal 
manures, and the maintenance of soils 
in a condition suitable for the growth 
of nitrogen-fixing organisms will all 
contribute toward increasing the 
supply of nitrogen available. After all 
these resources have been utilized to 
the fullest extent, however, there will 
still remain a deficit of available nitro- 
gen which must be met at some future 
time. There is no source capable of 
meeting the ultimate demand except 
the atmosphere. With most of the bet- 
ter agricultural lands already under 
cultivation, the world must in the 
future look to increased production to 
feed the increasing population of the 
world. There are many factors in- 
volved in bringing about increased 
production, but not the least of these 
is the application of commercial 
fertilizers. 

There will probably be immediate 
objection to increasing the production 
of farm products, but this objection 
holds only at present as to total pro- 
duction. Increasing the yields per acre 
and making the labor more efficient is 
not objectionable, for it means cheaper 
production costs, and the release of 
labor for other useful work. And this is 
just what can be accomplished with the 
application of fertilizers. In general 
the farmer may raise with less labor and 
on less land the same amount of crop 
with the application of fertilizers that 
he does with more labor and on more 
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land without fertilizer; and the cost of 
the fertilizer does not by any means 
equal the increased value of his crop, 
There are exceptions to this, but as a 
general rule, the use of fertilizers on 
soils of humid regions is profitable. 


Source oF NirroGenous MATERIALS 


It has just been stated that the only 
source of nitrogen capable of meeting 
the ultimate demand for agricultural 
purposes is the atmosphere, but in 
order to understand the situation we 
should give some attention to the other 
sources of nitrogen. The first and 
most important supply of nitrogen has 
been sodium nitrate derived almost 
exclusively from the Chilean deposits. 
This supply is already beginning to feel 
very keenly the competition of the fixed 
nitrogen from the air. While un- 
doubtedly it will continue for a long 
time to be an important material, the 
decreasing production and use of 
Chilean nitrate has already begun. 

The second source of importance is 
ammonium sulphate derived as a by- 
product from coke ovens and gas 
plants. With our present methods of 
manufacture of pig iron, it is most 
likely that the production of this 
material will not decrease. That there 
may not be the great increase antici- 
pated in some quarters by the increas- 
ing demand for coke for domestic 
purposes is possible, but the com- 
mercial development of methods of 
producing liquid fuel from coal may 
ultimately increase the supply of 
ammonium sulphate. This industry 
can hardly be said to be in its infancy 
yet, but its development may so influ- 
ence the fuel industry and incidentally 
the ammonium sulphate supply that 
its effects cannot be foretold at present. 

In addition to these two larger 
sources of nitrogen, there are many 
smaller ones, mostly of organic materi 
als, such as cottonseed meal, slaughter- 
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house tankage and waste products such 
as dried blood, fish scrap, garbage 
tankage and other minor materials. 
Much of these materials has been and 
is being lost to fertilizers and is going 
into feed stuffs because of their higher 
value in this field. 


ATMOSPHERIC NITROGEN FIXATION 
PROCESSES 


A survey of existing sources of 
materials aside from nitrogen fixation 
processes shows that the prospects of 
enormously increasing production is 
not likely and for the future the in- 
creased demand must be met from the 
atmospheric nitrogen. This has been 
recognized for nearly thirty years and 
investigations on methods of nitrogen 
fixation have been stimulated to meet 
the demand. The World War, how- 
ever, furnished the greatest impetus 
to the development of the fixation 
industry. 

The three types of processes that 
have attracted most attention in the 
development of the nitrogen fixation 
industry are known as the arc, cyana- 
mide, and direct synthetic-ammonia 
processes. ‘The first of these is based 
on the most obvious method of fix- 
ing nitrogen, that is bringing about 
the combination of the nitrogen and 
the oxygen of the air and absorbing the 
nitrogen oxides produced in water to 
form nitric acid. This combination is 
effected by the passage of an electric 
are through the air. The energy con- 
sumed per unit of nitrogen fixed is very 
high and so the process is applicable 
only where power is very cheap. The 
second or cyanamide method, which 
employs coal, coke, limestone and 
nitrogen from the air to produce a solid 
substance carrying about 22 per cent 
nitrogen, also requires much power, 
but only about one-fourth the amount 
per unit of nitrogen of that required for 
the are process. It is sufficiently high, 
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however, to demand comparatively 
cheap power for the successful opera- 
tion of the process. The third or 
direct synthesis method, in which 
hydrogen and nitrogen combine under 
the influence of a catalyst to form 
ammonia, requires about one-fourth 
the power of the cyanamide process, 
and here a condition is reached where 
power is not so important a considera- 


tion in the process. nee 


The situation at the beginning of the 
World War was such that, while the 
world was familiar with the are and 
the cyanamide processes for fixing 
nitrogen, Germany alone had developed 
the direct synthetic method on a com- 
mercial scale. The United States just 
before its entrance into the war realized 
that there should be some additional 
supplies of fixed nitrogen within the 
country. The demand for increased 
supplies was partially met by the — 
increase in by-product ammonium 
sulphate from coke ovens. Even this 
was not sufficient, and in the National 
Defense Act of June 3, 1916, Congress 
made available for the President 
$20,000,000 for an “investigation of 
various methods for the production of 
nitrate and other products for muni- | 
tions of war and useful in the manu- 
facture of fertilizers.” Investigations 
of conditions in this country and 
abroad resulted in a recommendation _ 
that the War Department take over 
the process of the General Chemical © 
Company. This process was a modi- 
fied form of the direct synthetic Haber 
process as practiced in Germany, but 
it had not been tried out on a com- — 
mercial scale. Something had to be 
done, however, and the War Depart- 
ment erected Plant No. 1 at <— 
Ala., to test out the process. Only one 
unit of the plant was ever completed © 


Tue NITROGEN SITUATION AT THE 
BEGINNING OF THE WorLD War 
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and difficulties encountered in opera- 
tion showed that the process part of the 
plant would have to be remodeled. 
Almost immediately after it had been 
decided to erect Plant No. 1, it was 
realized that an additional source of 
nitrogen should be provided for by 
a well understood and dependable 
method and a contract was entered into 
with the American Cyanamid Com- 
pany to erect Plant No. 2 at Muscle 
Shoals, Ala., with an annual capacity of 
40,000 tons of fixed nitrogen. The 
plant was completed and a successful 
test run made just a short time before 
the signing of the Armistice. 

The wisdom of building Plant No. 2 
can hardly be questioned as the cyana- 
mide method was the only one on which 
the information available was sufficient 
for successful and undoubted operation. 
The method had been in operation at 
Niagara Falls, Canada, for several 
years and there was no doubt that it 
could be relied upon to fix nitrogen. 


Tue Present NrrroGEN SirvaTION 
Conditions since the close of the war, 
however, have changed greatly. Be- 
ginning in 1915 the study of the direct 
synthetic ammonia process at the Ar- 
lington Farm laboratory of the Bureau 
of Soils, the United States Department 
of Agriculture made its facilities avail- 
able to the War Department in 1918. 
This earlier work was augmented with 
the establishment of the Fixed Nitro- 
gen Research Laboratory. The de- 
velopment of catalysts and the acquir- 
ing of additional information on the 
process has been followed by the estab- 
lishment in this country of a number of 
relatively small direct synthetic am- 
monia plants, but at least two com- 
panies, Lazote, Inc., and the Atmos- 
pheric Nitrogen Corporation have 
sufficient backing to develop the proc- 
uh on a large scale as occasion de- 
The of nitrogen 
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fixation in this country has been almost 
exclusively with the direct synthetic 
method. No cyanamide plant is oper. 
ated in the United States; the plant at 
Niagara Falls is on the Canadian side, 
The are process is operated at one 
location in the West where power jis 
cheap. 

The trend in this country is only 
indicative of the development of the 
direct synthetic process throughout the 
world. There has been a continuous 
increase in the amount of nitrogen 
products coming from the direct syn- 
thetic method. The world consump- 
tion of inorganic nitrogen for the year 
ending June 30, 1927 was 1,315,000 
against 1,206,000 tons last year and 
1,088,000 tons the year before. By- 
product ammonium sulphate supplied 
310,000 tons against 300,000 last year 


and 275,000 the year before. Synthetic | 


nitrogen in different forms supplied 


734,000 tons against 583,000 tons last | 


year, and 450,000 tons the year before. 
Consumption of Chilean nitrate was 
271,000 tons of nitrogen against 323,000 
tons last year and 363,000 tons the year 
before. This shows that the increase 
in nitrogen consumption is being met 
largely by nitrogen fixation processes. 
As an illustration of the rapid develop- 
ment of the direct synthetic process, 
there were in the world in 1913, seven 
arc plants of capacity of 19,800 tons of 
nitrogen per year, fifteen cyanamide 
plants of a capacity of 66,000 tons and 
one direct synthetic plant of 7,700 tons, 
while at the close of 1918, there were 
twelve arc plants of a capacity of 
41,800 tons, thirty-five cyanamide 
plants of 357,500 tons capacity and 
three direct synthetic with 338,800 
tons. There are in 1927, operating or 
building, seven arc plants of 46,200 
tons, twenty-eight cyanamide plants of 
313,500 tons and forty-nine plants for 
direct synthesis of 770,000 tons c& 


pacity. 
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The trend of production of fixed 
nitrogen from the various sources may 
be seen from Table I, in which the 


TABLE I—Wonrtp Propucrion or Frxep NirrRoGEN rrom Various Sources Tons 
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total amount of nitrogen produced by 
atmospheric nitrogen fixation processes. 
The increasing relative importance of 


Sources 19138 1914 1920 1926 
Direct Synthetic Processes..................... 6,798 13,596 297,000 | 519,450? 
Arc and Other Processes... 19,800 23,000 42,130 40,550 


1 Total capacity of plants, 328,000 tons. 


world production for two years at the 
beginning of the World War and for 
1920 and 1926 is shown. The produc- 
tion of Chilean nitrate shows a marked 
decrease for 1926, while that from 
direct synthetic methods is very greatly 
increased. The total estimated ca- 
pacity of cyanamide plants in 1920 was 
about 325,000 tons, and for 1926 about 
$28,000 tons with a production in 1926 
of 174,000 tons. Despite the differ- 
ence between capacity and production 
of cyanamide plants, rapid construction 
of direct synthetic plants has taken 
place. The estimated capacity of 
these plants in 1920 was 311,000 tons, 
and in 1926 was 724,000 tons. The 
difference between capacity and pro- 
duction in these plants is mostly due to 
the construction of plants of such 
dimensions as to care for anticipated 
production in the near future. 

In Table II are shown the percent- 


TABLE II]—Percentace or Syntuetic NitrRoGeN By DirrerRENt PROCESSES 


? Total capacity of plants, 724,000 tons. 


the direct synthetic methods and the ee 
decreasing importance of the other _ 
processes are clearly evident from these — 
figures. 

It may be readily inferred that the 
direct synthetic plants must possess 
some marked superiority over the other _ 
methods of nitrogen fixation. This — 
superiority is mainly in the compara- a 


by the direct synthetic al- 
though the character of the product 
obtained offers some advantage. 

The product obtained from the are 
process is nitric acid. To make this 
available for fertilizer, it must be com- — 
bined with some basic material and lime Pi, — 
recommends itself as being cheap and — 
suitable for addition to the soil. But — 
the product, calcium nitrate, absorbs _ 
moisture and is a difficult material to _ 
handle because of the stickiness im-— 
parted when water is absorbed. This 


Processes 1913 1914 1920 1926 
57.4 54.6 27.8 93.7 
10.9 16.9 63.4 70.8 
ties $1.7 28.5 8.8 5.5 


ages of nitrogen produced by the dif- 
ferent fixation processes for the years 
1913, 1914, 1920 and 1926, based on the 


necessitates further treatment to over- 
come this undesirable property. 
The product obtained from the cy- 
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anamide process is calcium cyanamide, 
a substance that can be used alone as a 
fertilizer under certain conditions with 
proper care. It is used thus in Euro- 
pean countries on a rather extensive 
scale, but its use in this country has 
been in mixed fertilizer. It can be 
employed this way in only limited 
quantities in view of the fact that be- 
yond a small proportion when mixed 
with acid phosphate it causes a rever- 
sion to insoluble phosphate. By addi- 
tional treatment, however, other prod- 
ucts may be obtained from cyanamide. 
Ammonia may be obtained by treat- 
ment with steam and the ammonia may 
be oxidized to form nitric acid. This 
nitric acid can be neutralized with 
an additional quantity of ammonia 
to form ammonium nitrate. Muscle 
Shoals Plant No. 2 is equipped to carry 
out all these operations. Ammonium 
nitrate is a desirable fertilizer material 
from the standpoint of nitrogen con- 
tent as it contains about 35 per cent 
nitrogen, part as ammonia nitrogen and 
part as nitrate nitrogen. But it has the 
undesirable property of absorbing moist- 
ure from the air, so that special treat- 
ment is required for its use as fertilizer. 

The product obtained from the direct 
synthetic process is ammonia, a gas at 
ordinary temperature and pressure. It 
is therefore necessary to combine it 
with some acid, or form some com- 
pound suitable for fertilizers. As am- 
monia may be derived from the cyana- 
mide process as well as from the direct 
synthesis, the treatment may be similar 
from this point, or there may be a dif- 
ference of treatment involving the use 
of carbon dioxide derived from purifica- 
tion of hydrogen in the direct synthesis 
method. 


DEVELOPMENT OF New FERTILIZER 
MATERIALS 


With the large production of am- 
- monia from direct synthetic processes, 


studies have been made of the methods 
of utilizing the products as fertilizers, 
and many new forms of fertilizers have 
been suggested. Many of the com- 
pounds have been prepared and studied 
by the United States Department of 
Agriculture, but it is principally in Eu- 
rope and especially in Germany that 
they have been produced on a commer- 
cial scale. If phosphoric acid can be 
produced cheaply, it may be used to 
combine directly with ammonia to form 
ammonium phosphate, a salt carrying 
both nitrogen and phosphorus and 
about 75 per cent of the weight as fer- 
tilizer constituents. Other products 
that it is possible to form, high in 
plant food constituents, are ammonium 
nitrate, calcium nitrate, potassium 
nitrate, urea, ammonium chloride, 
ammonium sulphate and potassium 
phosphate. By combinations of these 
it is possible to make fertilizer mixtures 
that contain the three principal fer- 
tilizer elements in varying amounts and 
in high concentrations. There are dif- 
ficulties in the handling or keeping of 
some of the products, but methods of 
overcoming these difficulties are being 
rapidly developed, and it is probable 
that in the future with the increasing 
use of fertilizer and the decreasing pro- 
duction from the present sources of 
material, the strictly chemical fertilizer 
will form the basis of the fertilizer in- 
dustry. This must await not only the 
development of the technology of 
manufacturing ammonia and _phos- 
phoric acid cheaply enough to compete 
with nitrogen and phosphorus in the 
present day fertilizer, derived from 
other sources, but must also await the 
education of the farmer to the use of 
new and unfamiliar materials. The 
most economical method must be em- 
ployed to manufacture these materials 
and the history of nitrogen fixation 
shows the commercial displacement of 
the cyanamide process (the process of 


noe 


] 


Oe 


Plant No. 2 at Muscle Shoals) by the 
direct synthetic process. 

The manufacture of these new forms 
of fertilizer is dependent not only on the 
solution of technical problems, but on 
the economic situation. It is generally 
agreed that the development of the 
fertilizer industry is definitely toward 
concentrated materials. Definite 
knowledge must be available as to the 
properties and use of these materials 
before they will come into wide applica- 
tion. While the Department of Agri- 
culture has been investigating the pos- 
sible compounds suitable for fertilizers 
and the properties of these compounds 
and has tested their field application, 
there still remains very much to be 
done, before these concentrated fer- 
tilizers can be introduced into general 
practice in farming. 


J RELATION OF Muscie SHOALS 
PLANTs TO PowER 


The association in the public mind 
of nitrogen fixation with power, and 
with fertilizers has led to the belief that 
the Muscle Shoals plants can be 
economically operated for the produc- 
tion of fertilizers because of the power 
available there. Nitrate Plant No. 2 
at Muscle Shoals is a cyanamide plant 
and this method for fixation of nitrogen 
is already being rapidly displaced 
throughout the world by the direct 
synthetic methods. The consumption 
of power by the cyanamide process is 
about four times that of the synthetic 
processes. Plant No. 1 at Sheffield, 
based on the direct synthetic method, 
was designed for only one-fifth the 
capacity of Plant No. 2, and only a 
portion representing about one-fourth 
its capacity was ever completed suffi- 
ciently to make a test run. It was 
shown that this plant would have to 
be rebuilt to be operative. The cost 
of remodeling the plant would be con- 
siderable. In addition, the cost of 
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power is not an important considera- 
tion in the operation of this process. 

To operate Plant No. 2 at Muscle 
Shoals would be to utilize the power in 
fixing nitrogen by the process that is 
being rapidly displaced in the com- 
petitive markets of the world. To use 
the power for the operation of the direct 
synthetic process, it would be necessary 
to construct a plant based on the latest 
developments in this field, develop- 
ments that have shown hydroelectric 
power unnecessary in its operation. 
The use of this power for the commer- 
cial operation of either process would 
be inadvisable, since it would employ it 
either in an uneconomic or an unneces- 
sary manner and would prevent its 
utilization in processes where it is 
essential, or its distribution for indus- 
trial and domestic purposes. This is of 
real importance, for Muscle Shoals is so 
located that the demands upon its 
power, especially to the West and 
South, will undoubtedly increase. 

Hydroelectric power is not necessary 
for nitrogen fixation by the direct 
synthesis method. This method em- 
ploys the gases hydrogen and nitrogen 
and brings about their combination as 
ammonia under pressure, at a tempera- 
ture of around 500° centigrade in the 
presence of a catalyst. In the first and 
largest plants of this sort, constructed 
in Germany, the hydrogen and nitro- 
gen mixtures were prepared by the 
reaction of air and steam on coke in gas 
producers and purified before use for 
combination as ammonia. ‘The princi- 
pal power requirement is in the com- 
pression of the gases to several hundred 
atmospheres before they enter the 
reaction chamber, and this power can 
be obtained just as readily from coal as 
from water. 

It is possible to obtain hydrogen 
from water by electrolysis and in this 
method electric power is necessary. 
However, the direct synthesis process 
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when operated with electrolytic hydro- 
gen requires about 20 per cent more 
power than the cyanamide instead of 
75 per cent less when chemical means 
of producing the hydrogen are used, 
Hence the electrolytic hydrogen is used 
principally where it is obtained as a 
by-product from an _ electrochemical 
process as in the manufacture of 
chlorine. There are a number of 
places where waste hydrogen is being 
produced as a by-product and this 
hydrogen may be utilized in the direct 
synthesis process. 

The possibilities in the production of 
ammonia make the situation somewhat 
uncertain but show a definite drift 
toward the use of coal in producing 
hydrogen. This makes it unwise 
either to tie up for a long time any 
considerable amount of water power in 
a process that is being rapidly super- 
ceded, or in using it in a process in 
which power is of minor significance. 

The fact that nitrogen fixation is 
more closely allied with coal than with 
hydroelectric power makes it more 
important for the economical develop- 
ment of the industry that the plants be 
close to coal producing centers. Such 
locations also have the advantage of 
distributing the nitrogen fixation plants 
and from the standpoint of fertilizer 
distribution would be an additional 
saving in freight rates over that due to 
the production of the more concen- 
trated products already referred to. 


Tue SitvuaTIon AT Muscie SHOALS 


At Muscle Shoals there is a large 
water power available, developed for 
use in fixing nitrogen by a process that 
at the time was well understood and 
dependable. This process is now being 
rapidly displaced throughout the world 
by the direct synthetic methods, in 
which hydroelectric power is not 
necessary. The power not necessary 
for nitrogen fixation will find a market 


in the rapidly developing public utili- 
ties and industries of the region. 

Of the two plants at Muscle Shoals, 
Plant No. 1 is of small capacity and will 
require reconstruction to be put in 
operative condition on a process for 
direct synthesis of ammonia, and Plant 
No. 2 is a complete cyanamide plant of 
40,000 tons nitrogen capacity, built as 
a war-time necessity, but tending 
toward obsolescence because of the 
rapid development of direct synthetic 
methods. The present day develop- 
ment of nitrogen fixation does not 
require hydroelectric power. In fact 
the industry is more closely allied to the 
coal industry than to water power. 

The commercial development of 
nitrogen fixation plants in this country 
is taking place rapidly as evidenced by 
the establishment of a number of direct 
synthetic plants, and the projection of 
plans for other plants by two of the 
largest chemical manufacturing con- 
cerns in the country. Large amounts 
of new types of fertilizers from the 
nitrogen fixation products will not be 
produced, however, until the market 
develops for these materials; and the 
market must be developed through a 
campaign of education regarding the 
properties and use of the new materials. 
It is inevitable that the use of fer- 
tilizers will increase and the area of use 
widen, also that, with the present 
sources limited, the concentrated chem- 
ical products will form the basis of the 
future fertilizer industry. 

Plans for the utilization of Muscle 
Shoals have ranged from private lease 
and operation of the power and nitro- 
gen fixation plants to government 
ownership and operation of both; and 
from the separation of power and ni- 
trate plants under private operation to 
the sale of power, and the operation of 
the plants by the government for 
experimental and educational purposes 
in developing the new forms of ferti- 
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lizers. Whatever the solution of the 
roblem is, it should take account of 
the ultimate demand for hydroelectric 
power in that region, the development 
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of the nitrogen fixation industry in 
relation to power, and the development 
and introduction of the new fertilizer 
materials. 
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T is difficult to write regarding the 
Muscle Shoals project and confine 
oneself to the single aspect—nitrogen. 
This project has several truly national 
features which are from various points 
of view fully as important as is the 
nitrogen phase. 

When Congress first authorized the 
location of a nitrogen fixation project 
and authorized the then President of 
the United States to make a selection 
of location for this project, there were 
at least four national characteristics 
thought of. At that time, the most 
important phase of the project, of 
course, was preparedness, or national 
defense. That aspect never, even in 
peace times, can be lost sight of. Then, 
taking second place in the category of 
national features connected with this 
project, was the production and dis- 
tribution of fertilizers. It was then 
known, and has later come to be much 
better understood, that the same 
equipment down to a certain point in 
the process of manufacture which 
secures preparedness in the way of pro- 
ducing nitrogen, also makes it possible 
to secure fertilizers. A third feature 
which is connected with the Muscle 
Shoals project is that of river transpor- 
tation. Too often, this aspect of the 
project is entirely lost sight of, but it 
is important enough in connection with 
the project to justify the statement 
that unless the Tennessee River is 
kept in mind throughout its navigable 
length as a transportation project, 
never can we expect the fullest develop- 
ment of fertilizer making at the Shoals. 

The last feature and the least im- 
portant from a national point of view 
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is the power development at the 
Shoals. In the mind of Congress 
when the ordaining act was passed, 
power at Muscle Shoals was useful for 
one temporary purpose, only—that of 
preparedness, and for one permanent 
purpose, only—that of operating our 
preparedness and fertilizer factory in 
the locality of Muscle Shoals. Any 
separation of the power at Muscle 
Shoals from the preparedness and fer- 
tilizer aspects of the project is a de- 
parture from the ideas which evidently 
were in the Congressional mind when 
the soil was first broken at the con- 
struction period upon this project. 
Unless one views, then, the Muscle 
Shoals undertaking in its broadest 
national way and from more than one 
point of view, it is difficult, if not im- 
possible, to visualize its complete 
significance to our national life. It is 
an undertaking which in very direct 
ways in times of war or of peace brings 
rewards to each and every one of our 
citizens; but unless Congress views it 
in the broadest national way and not 
from one point of view, it may lose its 
entire national significance and become 
nothing more than a power station 
such as can be found in many other 
localities elsewhere in the nation. 


Type or LEGISLATION NEEDED 


The practical thing for us to do at 
this time, then, is to consider what 
type of legislation we should have in 
order to secure for our entire citizenship 
the four national characteristics above 
set out, namely, preparedness, fertili- 
zers, river transportation, and power. 
considering this practical legisla- 
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tive side of the question, we find 
three groups which are advocating 
three somewhat diametrically opposed 
points of view before Congress. These 
groups are: the farmers who want 
private operation under an iron-bound 
contract that certain specific things 
at the Shoals will be done. Then, we 
find the governmental operationists 
who want Uncle Sam to operate the 
entire project at Muscle Shoals, and 
secure by that method of operation 
whatever benefits can accrue from the 
project. Finally, we have the power 
interests which have, from the begin- 
ning and quite naturally, wanted to 
have the operation of the project under 
their control so that there would be 
no competitive power offered for sale 
in the Southern territory. 

The controversy revolves around the 
question of the fixation of nitrogen and 
the making of fertilizers, of course. 
Sometimes, the transportation and the 
preparedness aspects are either neg- 
lected or utterly forgotten. Never, 
though, is the power aspect of the 
situation either neglected or forgotten. 
Infact, the controversy is, in some ways, 
more of a wrangle for power than it is 
an advocacy for preparedness and 
fertilizer making. 


NITROGEN FIXATION 


The first activity, though, which all 
must consider at the Shoals if we want 
to begin at the bottom is the fixation 
of atmospheric nitrogen. Unless the 
project is made to operate in the fixing 
of nitrogen, the subsequent making of 
fertilizers cannot be expected and if 
the large national aspects of the proj- 
ects are forgotten, we may expect that 
the transportation feature will be al- 
lowed to fall by the wayside, also. 
But in the matter of nitrogen fixation, 
we hear much these days about proc- 
esses. In some ways, the arguments 
are made almost wholly in regard to 
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the efficacy of the various processes 
for fixing atmospheric nitrogen. Truth 
to say, the Muscle Shoals enterprise 
has nothing to do with the quarrel as 
to which process is best or which is 
worst. In fixing atmospheric nitrogen 
at Muscle Shoals, we are faced with a 
business proposition more than a 
chemical and research one. Knowing 
that the cyanamid process will fix 
atmospheric nitrogen, the business 
proposition we necessarily must con- 
sider is this: Shall we junk the entire 
enterprise and let it degenerate into 
merely a power station, or shall we put 
the enterprise at work fixing nitrogen, 
first of all, and later manufacturing 
and distributing fert:lizers? 

Nitrogen fixation is comparatively, 
as all know, a new commercial under- 
taking. It is like most other business 
enterprises in that there is no one 
absolutely best method for fixing 
nitrogen. If there were some other 
process installed at Muscle Shoals than 
the cyanamid one, and if conditions 
for that other process, whatever it 
might be, were such as the process 
necessarily must have, then the business 
proposition facing us would be to make 
that process operative. 


Tue Various PRocEssEs 


The Muscle Shoals controversy now 
is not, when properly considered, a 
battle between and among the proc- 
esses. More accurately, it is a battle 
for power, meaning whether the power 
shall be used to fix nitrogen and make 
fertilizers, or whether it should be 
distributed over transmission lines and 
sold at the prevailing kilowatt hour 
rates. It need not be maintained that 
the cyanamid process is greatly supe- 
rior to any other known process, nor 
need it be asserted that any other 
process is so perfect as to eliminate 
every other method of nitrogen fixation. 
The so-called synthetic processes—the 
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most commonly known one being the 
Haber and modifications thereof—are 
good and undoubtedly are proving 
themselves efficient where conditions 
are advantageous to their operation. 
One such condition necessarily must be 
cheap coal. If a Haber plant should 
be located in the anthracite coal region 
of Pennsylvania where coal is high in 
price, one might reasonably state that 
it would be uneconomic in its produc- 
tion of fixed nitrogen. Such location 
would not be an argument to maintain 
that the Haber process is obsolete—to 
locate a Haber plant in such environ- 
ment would merely be to place a good 
process in a bad location. 

If the cyanamid plant at Muscle 
Shoals had been located at Des Moines, 
Iowa, where power is not cheap and 
not available in large quantities except 
at high prices, the plant built on this 
location would be, as we state, “‘a fish 
out of water.” Such a location in the 


- ease of the cyanamid process would 


not demonstrate that the process is 
obsolete, but merely that it was dis- 


advantageously located. 


What is meant by the above state- 


~ ments, briefly, is that various processes 
are good, but that each of them must 
be placed where conditions are suitable 


for its operation. A condition of a 
Haber process plant is cheap coal; a 
condition of a cyanamid process plant 
is cheap power. Since, then, we have 


- a cyanamid plant where cheap power 


can be made available, provided such 
power be not transmitted for other uses 
over long distances, we may conclude 
that it is advantageously situated and 


_ can be made to operate comparably to 


other cyanamid plants in other parts 


of the world where such plants are 


located close to the cheapest power 
known which is hydro-electric power. 
At this time, however, the cyanamid 
plant at Muscle Shoals is the only such 


_ plant in the world idle, owing to the 
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Congressional inability to make up its 
mind what to do with the entire Muscle 
Shoals project. 

Those who advocate the beginning of 
operations at Muscle Shoals at Nitrate 
Plant No. 2 cannot be said to be oppo- 
nents of any other process for nitrogen 
fixation which is known. Such persons 
can, however, be said to commend the 
cyanamid process which is installed at 
the Shoals for operation under condi- 
tions which that process must have to 
operate successfully in any part of the 
world. All who advocate the begin- 
ning of operations at the Shoals in the 
fixing of nitrogen and the making of 
fertilizers want a “free field and no 
favors.” Neither tariff duties nor 
opposition to the introduction of other 
fixation plants in our nation are being 
advocated as methods to protect the 
operations at the Shoals. Muscle 
Shoals, when it begins to operate, must 
meet world competition in fixing nitro- 
gen and in making fertilizers. If it 
cannot meet this world competition, it 
will have been proven to be an un- 
economic venture. Such a develop- 
ment would be true no matter what 
process might have been installed in 
the beginning at the Shoals. 

Referring to obsolescence which is 
so much heard of now in connection 
with nitrogen fixation, it may be stated 
absolutely that the only process which 
is obsolete is the one which cannot meet 
world competition. Thus far, neither 
the Haber nor the cyanamid process 
has been proven in this method of 
definition obsolete, for they are at the 
present time meeting competition of 
the entire world and greatly extending 
the sale of products made by the two 
processes. 


Tue CyANAMID Process 


But applying ourselves for a while 
more specifically to the cyanamid 
process since it is more commonly said 
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to be obsolete and so described mostly 
by those who for various reasons do not 
care to see Muscle Shoals made opera- 
tive except for power, let us see what 
the situation is relative to that process. 
Fifteen years ago, the total annual 
capacity of all the cyanamid plants in 
the world was only about 60,000 tons of 
cyanamid. Today, there are at least 
twenty-eight cyanamid plants all in 
operation in different parts of the world 
from which we have an annual tonnage 
of cyanamid somewhat in excess of 
1,000,000 tons. 

On the American continent, the 
fixation of domestic nitrogen began at 
Niagara Falls in Canada with an an- 
nual capacity of 5000 tons of cyanamid. 
The capacity of this plant has steadily 
grown until last year, 1925-26, the 
plant was producing at the rate of 
120,000 tons of cyanamid per year. 
Down at Muscle Shoals we have a 
cyanamid plant about this same annual 
capacity which is, singularly, idle and 
is alone in that regard among cyanamid 
plants anywhere in the world. 

In a recent month this plant at Ni- 
agara Falls, Canada, produced 11,000 
tons of crude cyanamid or at the 
rate of 132,000 tons per year. This 
monthly production was equivalent to 
2500 tons of nitrogen or at the annual 
rate of approximately 30,000 tons per 
year. This does not look much like 
obsolesence when we make comparisons 
of the above mentioned amounts with 
our importations of Chilean nitrates. 

Taking the world’s production of 
cyanamid of 1,000,000 tons annually, 
and using the very low yield of 17 per 
cent of fixed nitrogen, this gives 170,000 
tons of fixed nitrogen as the world’s 
annual production at all cyanamid 
plants. Our importations of Chilean 
nitrates are about 1,000,000 tons an- 
nually, yielding approximately 15 per 
cent of nitrogen. This gives us from 
our importations of Chilean nitrates 


150,000 tons of nitrogen annually. We 
see, then, that the fixed nitrogen pro- 
duced at all cyanamid plants in the 
world is 20,000 tons in excess of our 
total importations, annually, from 
Chile. In view of these facts, it is 
hardly possible to maintain that the 
cyanamid process is obsolete, for to do 
so one had as well maintain that 
Chilean nitrates are likewise obsolete. 

The nitrate plant No. 2 at Muscle 
Shoals is by common acceptance now 
capable of producing 50,000 tons of 
fixed nitrogen annually. Since Chilean 
nitrates yield about 15 per cent nitro- 
gen and with agriculture in the 
United States using about 660,000 
tons of the Chilean products, an- 
nually, we find that we are importing 
for agricultural purposes about 100,000 
tons of nitrogen, annually, from Chile. 
Since the plant at Muscle Shoals has 
an annual capacity equal to half this 
amount, it is inaccurate to claim that 
the Government’s cyanamid plant at 
Muscle Shoals is obsolete or should 
any longer remain idle. It is a neglect 
of the national defense of the country 
and a disregard of the needs of agricul- 
ture that the plant has remained idle 


as long as it has. ». 


INCREASED or CYANAMID 


Another approach to the question of 
obsolescence in regard to the cyanamid 
process is a study of the increasing use 
of raw cyanamid in the world. For 
instance, we find in a report issued by 
the Chemical Division of the United 
States Bureau of Foreign and Domestic 
Commerce the information that in 1913 
Italy consumed 15,000 metric tons of 
cyanamid. This consumption had 
risen in 1926 to 86,000 metric tons. 
The Commercial Attaché of the United 
States at Brussels, Belgium, reports 
that for 1926 30,000 tons of Chilean 
nitrate, 25,000 tons of sulphate of am- 
monia, 32,000 tons of cyanamid, 4000 
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tons of nitrate of lime, 2000 tons of 
guano were imported and used in Bel- 
gium. These figures show a total 
consumption of nitrogen in Belgium of 
approximately 16,000 tons. Assuming 
that the 32,000 tons of cyanamid was 
of a reasonably high efficiency and 
carried 20 per cent of nitrogen, we find 
that nearly half of the total nitrogen 
imported into this nation was in the 
form of cyanamid. From a recent 
Moscow, Russia, publication, we are 
informed that the first atmospheric 
nitrogen fixation plant to be con- 
structed in that country is to use the 
cyanamid process and will start out 
with an annual capacity of 10,000 tons. 


IMPROVEMENT OF PROCESSES 

Various nitrogen fixation processes 
have gone through the usual evolutions 
towards becoming more perfect in their 
operation. The Haber process now, 
undoubtedly, is more efficient than was 
the case in 1916. Its efficiency, under 
the conditions which it must have to be 
successful, is demonstrated by the in- 
creased production of the plants in 
various nations which have installed 
this particular process for fixed nitro- 
gen. No doubt, the Haber process 
will, in future use, be developed beyond 
the point where it now stands. In the 
case of the cyanamid process an equal 
progress is noted. For instance, in 
1910 the product of the cyanamid 
process in America contained not over 
17 per cent nitrogen; in 1917, this per- 
centage had increased to about 21 per 
cent, while at the present time the 
crude product before it is converted 
into fertilizer carries 23.5 per cent of 
nitrogen. 

Further efficiency developments in 
the cyanamid process are found in the 
increase of furnace sizes which has 
meant a corresponding decrease in the 
power consumption per unit of product. 
Taking the power consumption in 1910 


per unit of product as 100, the present 
consumption of power in 1927 in the 
large furnaces with improved contro] 
stands at 63. Stating this information 
in a different way, we find that in the 
earlier periods of production using the 
cyanamid process a short ton of nitro- 
gen consumed about 3 horsepower- 
years. In 1912, the power factor per 
short ton of nitrogen had decreased to 
2.5 horsepower-years. Tracing this 
development down to more recent 
years, we note that in 1916 Dr. Charles 
L. Parsons, at that tinte connected 
with the United States Bureau of 
Mines, stated as his opinion that the 
cyanamid process required 22 horse- 
power-years per short ton of nitrogen, 
In striking opposition to this very high 
estimate is the solid fact that the 
cyanamid process is now operating 
under American conditions with an 
average consumption slightly less than 
2 horsepower-years per short ton of 
nitrogen. 

Since the cyanamid process is one of 
mechanics more than of chemistry, the 
product can be secured on large scale 
operations with a minimum employ- 
ment of labor. This, also, effects a 
great lessening of the cost factor in the 
final product. As compared to the 
production of synthetic ammonia, by 
using the cyanamid process, approxi- 
mately two men of every three are 
eliminated, and the one man left is of 
that characterization known as the 
common laborer, whereas under the 
synthetic production of ammonia, the 
three men required are really tech- 
nologists, and under American condi- 
tions would require to be paid very 
high wages. 

Perhaps it is not necessary to give so 
much attention to the question of 
obsolescence, but if we are dealing with 
the question of nitrogen at Muscle 
Shoals, and it can be demonstrated 
that any particular process, cyanamid 
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or otherwise, really is obsolete, we 
should at once eliminate that process 
from further consideration by Congress. 
Information such as just given, how- 
ever, does not give strength to the 
assertion that the cyanamid process is 
obsolete. 


How We Get NITROGEN 
AT Musc ie SHOALS 


Now, the question is: What shall be 
done in order to get nitrogen at Muscle 
Shoals? The farmers are the only 
group which have had from the begin- 
ning a consistent nitrogen fixation- 
fertilizer program at the Shoals. Their 
program now, as it has been from the 
beginning, is in favor of leasing the 
project as a unit to a lessee, thus again 
committing the farmer to the idea that 
private operation is to be preferred 
over and above government operation 
of this or similar undertakings. Title 
to properties shall reside perpetually 
with the United States, and the dura- 
tion of the contract shall be fifty years. 
Iron-bound terms must be in the con- 
tract which will require the lessee to 
aes 
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reach maximum production in as short 
a time as possible and sell and distrib- 
ute such production under the jurisdic- 
tion of a Muscle Shoals farmer board. 
The products to be made at the Shoals 
shall be such as will carry not less than 
40 per cent plant food, and there must 
be no separation of power available at 
Muscle Shoals from the fixation of 
nitrogen and the making of fertilizers. 
The Government must be protected 
in this contract in regard to payments, 
both amortization and interest, so that 
in time it will recover from the lessee 
the reasonable peace-time costs of the 
project and still retain title thereto. 
All this and more is incorporated in 
the Madden bill, H. R. 441, 70th 
Congress. 

Any proposal which deviates from 
the above fundamental features of the 
lease can be accused of not carrying 
forward the original intent of the Con- 
gress when the Muscle Shoals project 
first was authorized, and assuredly can 
be criticized as being not what the 
farmers desire from this great under- 
taking. 
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USCLE SHOALS is a war legacy. 
a Before 1916 our chief source 
of supply of nitrates needed in the 
manufacture of munitions was Chile. 
It was thought that if we entered the 
World War we should have some means 
of producing those nitrates in this 
country. The National Defense Act 
was passed June 3, 1916. Clause 124 
of that Act authorized the President to 
select one or more sites in this country 
where cheap water power could be 
developed for the purpose of extracting 
nitrogen from the air. The nitrates 
produced were to be used for munitions 
in time of war and in the manufacture 
of fertilizers and other useful products 
in time of peace. The Act further 
provided that the plants should be 
operated solely by the Government and 
not in conjunction with any other 
industry or enterprise carried on by 
private capital. 

President Wilson chose the Muscle 
Shoals at Florence, Alabama, on the 
Tennessee River. Power was needed 
for construction work, and the first 
thing done was to enter into a contract 
with the Alabama Power Company, 
which had a steam plant at Gorgas, the 
mouth of a coal mine, 90 miles south of 
Muscle Shoals. The plan of work at 
Muscle Shoals called for three dams, 
two navigation dams and one power 
_ dam, two nitrate plants, two electrical 
steam plants, power house, lock, indus- 
trial village, and the purchase of a 
large tract of land and the Waco lime 
quarry. When the armistice was signed 

in 1918, $105,000,000 had been ex- 
pended, two nitrate plants and the 
steam plants were completed and some 
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By Mrs. Harris T. BaLpwin 
Chairman, Committee on Living Costs, National League of Women Voters 


work had been done on the power and 
navigation dams. The immediate 
need for nitrates was passed, and so the 
question of the disposition of Muscle 
Shoals came before the Congress. 


CONGRESSIONAL AcTIvITy ON Muscie 
SHOALS 


To go into the detail of Congressional 
activity since 1918 would take far too 
much time and space. Each year 
several proposals have been presented 
to Congress without success. In the 
spring of 1925 President Coolidge 
appointed five men to serve on a Muscle 
Shoals Commission. The duty of this 
Commission was to assemble reliable 
information for Congress as to the pro- 
duction of nitrates and to report not 
later than November 15, 1925, upon the 
most practical method of utilizing the 
nitrate plants to the best advantage. 
During the first session of the 69th 
Congress four bills and one resolution 
wereintroduced. By the passage of the 
House Concurrent Resolution No. 4 
in March, 1926, a joint committee on 
Muscle Shoals was created. This com- 
mittee was composed of three members 
from the Senate Committee on Agri- 
culture and Forestry and three members 
of the House Committee on Military 
Affairs. They were authorized to 
conduct negotiations for a lease or 
leases of the properties at Muscle 
Shoals and in April, 1926, they recom- 
mended a proposal by thirteen allied 
power companies and submitted a bill 
embodying this offer. 

The first and second sessions of the 
69th Congress adjourned without tak- 
ing any action on this bill, and the 
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problem of Muscle Shoals remains 
unsolved. 

In the meantime, however, Congress 
has made provision for continuing 
construction work on the dams and 
power house. In 1918 the preliminary 
work at Wilson Dam such as construc- 
tion of camp, roads, railroads and 
coffer works was begun together with 
the purchase of supplies and equip- 
ment. This work was stopped in 
August, 1918, by order of the War 
Industry Board and resumed in No- 
vember of that year. Work on the 
lock and dam and power house was 
continued until June, 1921, when 
because of lack of funds it was gradu- 
ally shut down until it was practically 
on a maintenance basis, and it was 
not until the fall of 1922 that funds 
were available to actually resume 
work. 

Wilson Dam and the power house 
were completed in 1925, and the first 
generator to be put under load was in 
September of that year. This work 
has been done under the supervision of 
army engineers. 


LEAGUE OF WomMEN VOTERS AND 
Musc.e SHOALS 


Since 1921 the National League of 
Women Voters has had Muscle Shoals 
on its program. For five years the 
League studied it carefully from all 
angles. And in the Convention of 
1926 the League went on record as 
favoring Government operation of 
Muscle Shoals. 

It has been my privilege within the 
last month to be one of the two members 
of the National League of Women 
Voters to visit Muscle Shoals. For 
six years we have attended the Con- 
gressional hearings, we have sat in the 
gallery of both the House and the 
Senate and listened to the debate on 
the floor, we have read everything 
available and have talked to many 


people regarding its disposition. With- 
in the last year statements have been 
made which have in part contra- 
dicted much that we had read. We 
were told that Muscle Shoals was in a 
run-down condition, going to rack and 
ruin, that rust was the predominating 
color at the nitrate plants, that the 
potential power there was of no im- 
portance to the South. In fact one of 
our League members living in a south- 
ern state received with her October 
electric light bill a flier which read in 
this manner: “‘Do not believe all you 
read and hear about Muscle Shoals; 
there is not power enough there to 
supply more than one small town.” 
We decided to go and see for our- 
selves. 

There was no rust. It came to us 
forcibly when we first stepped into one 
of the buildings of the nitrate plant 
No. 2. For nearly ten years the 
machines have stood idle, yet each was 
cleaned, polished, oiled. The only rust 
we saw was on a small scrap heap which 
had been dumped from some other 
war activity and which the Army 
Engineer in charge of Muscle Shoals 
had no authority to move. We looked 
for signs of deterioration and ruin, and 
were only conscious as housekeepers 
that Uncle Sam knew how to keep 
property under his care in excellent 
condition. 

Our first desire was to see Wilson 
Dam and the power house, and to 
check up on the statement that the 
power developed there was of no great 
importance. It would be impossible 
to describe the physical structure of 
Wilson Dam. To a woman it seems 
nothing short of a miracle that human 
hands working against such odds could 
build it. The mere mathematics of it 
are almost beyond her ken. What 
she can understand, however, are the 
possibilities of such a project once it is 
finished. 
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Power FROM SHOALS 


It was in the power that our great 
interest centered, because we had a 
vision of what power from Muscle 
Shoals might mean to the homes in 
that region. While we wait for Con- 
gress’ decision some power is being 
generated and sold to the Alabama 
Power Company. Eight units in the 
power house are ready to be put in 
operation and there are wheel pits for 
ten more units. Not more than four 
units have been in operation at a time. 
We learned the “flier” to the contrary 
that it was not because of lack of power, 
but because of the inability of the 
Alabama Power Company to take it 
away. According to the figures of the 
Army Engineer in charge the capacity 
of the Alabama Power Company 
transmission lines from nitrate plant 
No. 2 is 120,000 kilowatts with normal 
line losses, and this capacity can be in- 
creased to 130,000 kilowatts by overload. 

We were given to understand it 
would cost the Alabama Power Com- 
pany several million dollars to build 
transmission lines capable of taking 


_ away the powerwhich can bedeveloped. 
_ One reason why this has not been done 
_ is because with the fate of the Muscle 


Shoals still undecided no long-time con- 
tract may be made. Hence, on thirty 
days’ notice the Government can stop 
selling power. For this power which 
the Government sells the Alabama 


_ Power Company pays 2 mills a kilowatt 
-hour—it is sold in Alabama up to 8 


cents a kilowatt hour. 

These are the figures given us by the 
_ Army Engineers on the revenue re- 
 alved from the sale of electric energy 


generated at Wilson Dam from Sep- 
‘ater 12, 1925, to October 31, 1927: 
ies 12 to October 31, 1925.. $73,453.37 

January 1 to December 31, 1926... 872,617.47 
Tomer January 1 to October 31, 1927... .1,020,535.78 
$1,966,606.62 
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During the operating period in 1925, 
the hydraulic and electrical machinery 
was being tested and it was impracti- 
cable to run more than one unit at a 
time, and operation was intermittent, 
due to the necessity of changing con- 
nections, making adjustments, ete. 
The testing continued to March $1, 
1926, but four units were available 
after December 31, 1925. April 1, 
1926, is taken as the date on which the 
plant was placed in commercial opera- 
tion. 

No power was sold from July 5 to 15 
inclusive, 1926, during which time a new 
agreement was under consideration by 
the War Department and Alabama 
Power Company. 

The money received from the sale of 
power is deposited in the Treasury of 
the United States as “miscellaneous 
receipts.” 

It is interesting to compare the 
annual revenue from three or four 
units at 2 mills per kilowatt hour with 
the best power bid which has as yet 
been submitted. If the Government 
accepted this bid it would receive dur- 
ing the fifty years of the lease $600,000 
per annum for six years, $1,200,000 per 
annum for the next six years, $1,500,000 
per annum for the next six years and 
$2,000,000 per annum for the remaining 
thirty-two years. 

We were intensely interested in the 
figures of Mr. J. C. Stiles, who is en- 
gaged in power study work under the 
district engineer at Florence, which 
showed the relative output of electric 
energy in several southern states. 
According to his figures the public 
utility companies in the state of Ala- 
bama, including Wilson Dam, produced 
in 1926 1,582,717,000 kilowatts; in 
Georgia, 710,578,000 kilowatt hours; 
in Mississippi, 58,667,000 kilowatt 
hours, and in Tennessee, 894,015,000 
kilowatt hours. The kilowatt hours 
produced at Wilson Dam during that 
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period were 436,308,735 kilowatt hours. 
Mr. Stiles figures that Wilson Dam is 
capable of producing from 1,500,000,- 
000 to 2,000,000,000 kilowatt hours per 
annum. 

Muscle Shoals has a weak spot which 
must be considered. The flow of the 
river is far from constant; it varies 
with the seasons; the primary power in 
round numbers is 100,000 horsepower. 
Yet at times of the year enough water 
goes over the dam to make a million 
horsepower. There are two ways of 
equalizing the flow: by storage dams 
and by supplementary power from 
steam plants. Already estimates have 
been made for a second power dam at 
Cove Creek on the Clinch River. If 
this were constructed it would double 
the primary power at Wilson Dam. 


GOVERNMENT OPERATION OF MUSCLE 
SHOALS 


One of the reasons underlying the 
League of Women Voters’ stand for 
Government operation of Muscle 
Shoals was the feeling that Muscle 
Shoals and the Tennessee River should 
be developed as one project, that there 
are three phases of such project, power, 
flood control, and navigation. The 
Tennessee River flows through the 
heart of the South. In its unimproved 
state it is not navigable. Senator 
Norris of Nebraska writing in “The 
New South,” July, 1927, says regarding 
navigation, “In order to secure to the 
people of the South the use of their own 
property, it was proposed in Congress 
that the Government should make a 
complete survey of the Tennessee 
River and all its tributaries, and that 
there should be built from time to time 
during the next ten or fifteen years, a 
network of dams for the improvement 
of navigation, the control of flood 
waters, and the development of elec- 
tricity. It is only by dealing with a 
system of this kind we can get the 


maximum amount of benefit from the 
minimum cost.” 

An attempt to aid navigation in a 


small way has been made at Dam No. 1, 
which is a navigation dam. Dam No. 
3 is to be a navigation dam also, but 
work has never really been started on it. 
The chief of engineers has stated that 
$9,000,000 is a fair assessment for the 
benefits to navigation of Dam No. 1, 
and the President’s Muscle Shoals 
Commission estimated $10,000,000. 

Wherever Muscle Shoals is discussed 
there is always the cry “cheap ferti- 
lizers for the farmer.” It has come 
almost to be a political slogan. There 
are those who think that the power at 
Wilson Dam should be used exclusively 
for the manufacture of fertilizers in 
time of peace. They think that if the 
nitrate plants are leased Wilson Dam 
should be included and if there is 
excess power it may be sold by the 
lessee. There are others who feel that 
it is a questionable thing to lease on 
those conditions. It has never yet 
been satisfactorily proven that cheap 
fertilizers can be produced at nitrate 
plant No. 2. 

At the time the National Defense 
Act was passed it was generally believed 
that by the use of cheap power we 
would be able to take nitrogen from the 
air at a cost that would lessen the cost 
of fertilizer. 

The Arc process was the first method 
used to take nitrogen from the air; 
it required a great deal of cheap power. 
The cyanamid process was discovered 
to take much less power. It was 
known that the Germans were working 
on a method said to be a great improve- 
ment over the cyanamid process. This 
was known as the Haber process. 
While the details of this process were 
not fully understood, still the experts 
thought there was a chance to con- 
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struct a plant using this process to 
extract the nitrogen from the air. 
Nitrate plant No. 1 was in the nature 
of an experiment and was a total failure. 

The building is supplied with a steam 
plant and can be used for other com- 
mercial purposes. Since the war, how- 
ever, we have learned the details of 
the Haber process. Constant improve- 
ment is being made, and with every 
new improvement less and less power is 
needed. Today anyone constructing a 
nitrate plant locates it near the source 
of cheap coal rather than water 
power. 

Nitrate plant No. 2 is constructed to 
extract nitrogen from the air by the 
- eyanamid process. It is capable of 
extracting 40,000 tons of nitrogen from 
the atmosphere ina year. The process 
is not obsolete, but experts say the time 
is not far distant when it will be. The 
_ American Cyanamid Company has 
_ submitted a bid for nitrate plant No. 2 
which includes Wilson Dam. 

Are we going to sign away our prop- 
erty for fifty years? Are we sure that 
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the American Cyanamid will produce a 
fertilizer which will be cheap for the 
farmer? Is it not possible that within 
a period of fifty years experimentation 
in the manufacture of nitrates will 
reach the place where very little power 
will be used even in the cyanamid 
process? Who will get the benefit of 
the sale of the surplus power from 
Wilson Dam, and is the rental which 
the Cyanamid Company offers large 
enough to repay us for investing about 
$160,000 and for giving up our property 
for half a century? 

The late Walter Durand in his last 
article called attention to the “need 
for public yard sticks” by which 
public and private ownership of power 
enterprises might be measured. We 
are constantly being told that public 
ownership will not work. We have 
no great public power enterprise and 
therefore no means of comparison, 
and the National League of Women 
Voters feels that Muscle Shoals rightly 
developed could be used as Z “public 
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Latanté, Jounn H. A History of American 
Foreign Policy. Pp. xiv, 725. Price, 
$4.00. Garden City: Doubleday, Page 
and Company, 1927. 

The general interest in questions of inter- 
national relations since the World War and 
the new courses being offered on that sub- 
ject in our universities and colleges have 
been recently met by a number of volumes 
which attempt to present the foreign policy 
of the United States as a continuous devel- 
opment from its beginnings to the present 
day. The volume before us is the latest of 
these, and it will receive a cordial welcome 
from the public at large as well as from 
academic circles. For it is not only a 
scholarly treatise, such as might have been 
expected from one of the author’s profes- 
sional standing, but is at the same time an 
unusually readable story, told in easy 
narrative form, made graphic by the intro- 
duction of numerous quotations from 
documentary material, and interspersed 
with the author’s comments and occasional 
vigorous criticisms. 

A History of American Foreign Relations 
might perhaps be a more descriptive title. 
For the volume covers all of the important 
incidents in the diplomatic intercourse of 
the United States and introduces a number 
of topics and much historical detail which 
could scarcely come under the head of 
“Foreign Policy” if by that title is meant 
the principles which more or less consis- 
tently have guided the United States in its 
relations with other states. The chrono- 
logical method, inseparable from a history, 
is relieved by a topical treatment consisting 
of six periods, each marking a new trend in 
our foreign relations. ‘‘ Republican Princi- 
ples and Ideals” covers both the French 
Alliance and the policy of neutrality. 
“Defiance of the Old World” includes the 
struggle for neutral rights and the an- 
nouncement of the Monroe Doctrine. 
“Rounding Out Seas and Looking Over 
Borders” deals with territorial and com- 
mercial expansion and the opening of the 
Far East. “Safeguarding the Union” is 
concerned primarily with the diplomacy of 


177 


| 


i 


the Civil War, while “Expansion in Carib- 
bean and Pacific” and “Intervention in 
Europe” take up the more recent phases of 
American diplomacy. 

Among the many judgments which the 
author expresses upon men and events it is 
interesting to note his defense of Jefferson’s 
position in 1793, his legal justification of 
the Louisiana Purchase, his criticism of the 
anti-slavery tradition with respect to the 
annexation of Texas and the Mexican War, 
his defense of the Clayton-Bulwer Treaty, 
and, coming down to more recent times, his 
sharp criticism of Secretary Hughes’ policy 
towards the League of Nations. The sur- 
vey of the events leading up to American 
participation in the World War and of the 
attitude of the Senate towards the League of 
Nations is written with a conscious effort at 
impartiality, although it is clear on which 
side the sympathies of the author lie. A 
closing chapter asserts that the present 
policy of “‘Coéperation without Entangling 
Alliances” is “an empty formula” and “a 
species of camouflage,” and points out that 
both the economic rehabilitation of Europe 
and the problem of disarmament are funda- 
mentally political questions. 

The typography of the volume is quite 
equal to its contents. The marginal head- 
ings are an undoubted help to the student, 
and the blocking of direct quotations from 
documentary material will be of great assis- 
tance to teachers in using the volume as a 
basic text. Professor Latané’s volume is 
destined to have a wide circulation in our 
universities and colleges and it is to be 
hoped an equally wide circulation outside of 
academic halls in view of the urgent need 
for accurate and unbiased information upon 
American foreign policy in the light of its 
past traditions. 

C. G. Fenwick. 


Saenz, Morses and Priestiey, Hersert I. 
Some Mexican Problems. Pp. ix, 174. 
Price, $2.00. Chicago: The University of 
Chicago Press, 1926. 

These six lectures on Mexico were deliv- 
ered during the summer of 1926 before the 
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Third Institute on the Harris Foundation 
at the University of Chicago. The first three 
deal with the Program of the Mexican 
Government and were delivered by Sefior 
Moises Saenz, Subsecretary of Education 
of Mexico. The last three lectures are by 
Herbert I. Priestley, Librarian at the Uni- 
versity of California, author of the best 
recent history of “The Mexican Nation” 
(1923), and an acknowledged authority on 
that country. 

This small volume contains a keen critical 
analysis of present conditions in Mexico. 
Its discussions of the recent relations of the 
United States with its southern neighbors 
are most enlightening. Sefior Saenz main- 
tains that there has been but one revolution 
in Mexico since 1910—the continuous fight 
of the landed aristocracy against the people, 
of “privilege against destitution.” He 
shows the marked progress made by labor in 
his country under the influence of the 
American Federation of Labor. His discus- 
sion regarding the influence of American 
capital and commerce in Mexico tends, how- 
ever, to be an ez-parte statement; it leans 
toward nationalistic resentment rather than 
scientific accuracy. 

Dr. Priestley’s discussions are masterly— 
neither fulsome praise nor passionate con- 
demnation of American policies. They 
supplant the querulousness of diplomatic 
legalisms with a warmth of neighborly 
respect and admiration. 

Harry T. 


Rietey, Z. Main Street and 
Wall Street. Pp. v, 359. Boston: Little, 
Brown and Company, 1927. 

It is only seldom that the vituperative 
pen of a college professor creates the com- 
motion which was aroused in financial and 
official circles by the publication of the 
series of articles on corporate practices 
which first appeared in the Atlantic Monthly 
and which were subsequently expanded 
into the present volume. Members of the 
New York Stock Exchange literally “sat up 
and took notice.” The Interstate Com- 
merce Commission, in several of its recent 


decisions, has heeded the note of warning 


sounded by Professor Ripley, while the 


- Committee on Industrial Securities of the 


Investment Bankers Association of America 
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has publicly expressed its disapproval of 
some of the corporate machinations eluci- 
dated so forcefully in Main Street and Wall 
Street. In the words of the author “such 
immediate and well-nigh unanimous re. 
sponse to but a slight stimulus is perhaps 
unique in our economic annals.” It reflects 
not only a growing consciousness of the 
existence of unsocial tendencies in modern 
corporate activity, but more interestingly 
reveals the fact that the modern college 
professor can and does at times step out of 
his proverbial réle of groping abstract 
theorist to hold up the mirror to the grim 
realities of life. 

Main Street and Wall Street makes de- 
cidedly entertaining as well as profoundly 
instructive reading. Even though we may 
be inclined to minimize the importance of 
voting rights to the average stockholder and 
to deprecate the significance of divesting 
ownership from control in modern corporate 
procedure, the fact remains that the author 
has rendered a very timely service by in- 
quiring “deeply concerning those things 
which might better serve the common good 
than is now the case.” 

Karu ScHouz. 


Tarpiev, Anpré. France and America: 
Some Experiences in Codéperation. Pp. 
viii, 312. Price, $3.00. Boston and New 
York: Houghton Mifflin Company. 

M. Tardieu, in this excellently written 
book, presents a picture of the relationship 
that has existed between his country and 
America since its founding. Remarkably 
unbiased in his point of view, he applies to 
the problem his extensive knowledge of 
American political and social institutions 
and habits of mind. He shows clearly, 
insistently, that the two races, so opposite 
in historic traditions, in ideas of government, 
in temperament, have much to offer each 
other in the way of mutual help and under- 
standing. The problem of tomorrow, he 
says, is the proper ordering of Franco- 
American friendship that it may be fruitful. 

The war brought into close contact two 
countries that are potential enemies; since 
1918, however, the gap has again widened 
rather than lessened. France, concedes 
Tardieu, has as frequently taken the wrong 
course in her dealings as has the United 
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States. It is necessary that she borrow 
some of America’s optimism, that she group 
her forces rather than her weaknesses, that 
she put herself on a footing of equality with 
the United States. America, on the other 
hand, must become more human, must cul- 
tivate greater commercial tact, must com- 
mit fewer errors of judgment and action. 
Each country must learn to know the other 
better. 

The book is conceived along optimistic 
lines. ‘Tardieu is convinced by reason and 
by experience of the coming enlightenment 
for which he pleads. 


Dove.as L. Hunt. 


Sart, Epwarp M. American Parties and 
Elections. Pp. vii, 608. New York and 
London: The Century Company, 1927. 
This book starts off with a discussion of 

manhood suffrage and registration, Negro 

suffrage in the South, woman suffrage, and 
organized groups and public opinion. The 
author justifies this on the basis of a state- 
ment that these are the instruments of the 
party. He then turns to the nature and 
history of parties, party organization, 
nominations, and finally again to elections. 

The text is replete with citations and 

numerous and pertinent quotations from the 

sources. The style is clear and interesting. 

The book is useful as a textbook for uni- 

versities, but also as an interesting hand- 

book for the many newer voters of the coun- 
try who are anxious to learn the ways of 
politics and politicians. 

L. Kine. 


ENGELMANN, Geza, Pu.D. Political Phil- 
osophy. Pp. xxiv, 398. Price, $3.00. 
New York and London: Harper and 
Brothers, 1927. 


This is the translation of a book by this 
title written by the Hungarian scholar, 
Doctor Geza Engelmann. The translator 
is Doctor Karl Frederick Geiser, Professor 
of Political Science in Oberlin College. 
Introductory notes have been added written 
by Professor Oscar Jaszi, giving the back- 
ground of the times in which each of these 
authors lived, with the exception that the 
introduction on Hamilton, Madison and 
Jay was written by Doctor Geiser. 

This is not a résumé of the more im- 


wt 


portant theories of the classical political 
scientists, nor is the book made up of ex- 
cerpts of the original text with comments 
and footnotes. On the contrary, Doctor 
Engelmann presents what he finds to be tie 
essence of the theories of fifteen of the 
greatest philosophers of the State. The 
leading and creative ideas of each phil 
osopher are given. In his own footnote 
Doctor Engeimann said that his aim was 
“not to interpose my own ideas in a way 
that might seem inappropriate or discon- 
certing, but rather to arrange and formu- 
late their thoughts clearly and concisely, as 
if the masters themselves were presenting, 
in a brief discourse, whatever in their teach- 
ings is of importance to us—their legacy 
to us.” 

The political scientists whose works are 
thus presented are Plato, Aristotle, St. 
Thomas Aquinas, Dante, Machiavelli, 
Thomas More, Thomas Hobbes, Baruch, 
Spinoza, John Locke, Charles de Secondat, 
Baron de Montesquieu, Jean Jacques 
Rousseau, Alexander Hamilton, James 


Madison, John Jay, and Jeremy Bentham. 


Ciyve L. Kin 


Ocpurn, W. F., and A. 
The Social Sciences and Their Interrela- 
tions. Pp. viii, 506. Price, $3.50. Boston: 
Houghton Mifflin Company, 1927. 


The development of specialized social 


2 


sciences from “‘the metaphysical cradle of 
Mother Philosophy” has been accompanied 
by such an intellectual division of labor 
that synthesis as well as analysis has now 
become necessary. The student within a 
particular field becomes so engrossed with 
his specialty that its relationship to the 
general field of the other social sciences is 
apt to be obscured. 

Although the task of an Aristotle, or even 
of a Herbert Spencer, in the synthesis of all 
knowledge seems difficult to imagine today, 
it does seem possible and desirable oc- 
casionally “to beat the boundaries” of the 
different social sciences and to glimpse as a 
whole the “no man’s lands” of social 
science. To see the interrelationships of 
the different social sciences and to discover 
the effects of recent developments within 
each social science on all the others is the 
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ambitious purpose of this new book of 
Professors Ogburn and Goldenweiser. 

The social sciences are divided into five 
grand divisions. In the first portion of the 
book the relationship of anthropology is 
traced to each of the other social sciences. 
Then follow, in turn, discussions of the 
relationship of economics, of history, of 
political science and of sociology to each of 
the other social sciences. There is an 
introductory chapter on the general field of 
the social sciences and a concluding section 
on the relations of the social sciences in 
general to such allied fields as biology, 
education, the natural sciences and philos- 
ophy. 

As each chapter is written by a different 
author, some duplication and a lack of 
continuity are inevitable. Moreover, there 
are certain apparent differences in method 
of treatment and in the value of the various 
contributions. Again, the editorial pres- 
sure to compress within one small book this 
enormous field has resulted in many brief 
statements, which call for expansion, and 
certain general statements, which require 
further explanation. 

The reviewer would not presume to pass 
on the “correctness” of the divergent points 
of view of the numerous authorities in 
these many divergent fields. Such a clash 
of opinion is to be desired as well as to be 
expected. Therein lies one of the chief 
merits of the book. 

The authors of the different chapters are 
leaders within their respective fields. The 
editors are to be congratulated on having 
secured the codperation of such a group of 
social scientists. The national and interna- 
tional reputations of the contributors to this 
volume make it deserving of the study of all 
teachers and advanced students of the 
social sciences. 

The Social Sciences may perhaps be 
described as an orientation textbook for all 
graduate students in the social sciences. 
Although open to many criticisms—chief of 
which is that it has attempted the impossi- 
ble—this book makes a real coatribution in 
itself, as well as pointing the way toward a 
more comprehensive and intensive synthe- 
sis of the social sciences. 
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Russet Donavp. Principles 
of Money and Banking. Pp. vii, 559, 
Price, $4.00. Chicago: A. W. Shaw 
Co., 1927. 


Professor Kilborne has in a single volume 
essayed to cover an extensive field. The 
book is divided into four parts, one on 
Money, another on Foreign Exchange, 
another on Commercial Banking and the 
Federal Reserve System, another on Non- 
Commercial Banking. Under the last 
heading there are chapters on Trust Com- 
panies, Savings Banks, Investment Banks, 
Investment Trusts, the Federal Farm Loan 
System, and the Federal Intermediate 
Credit System. The broad scope of the 
work leads to its chief defect. "To compress 
his material within the limits designed, 
Professor Kilborne has been forced ap- 
parently into a rather didactic treatment. 
Principles are set forth without sufficient 
demonstration to make them entirely clear, 
and occasionally controversial matter is 
presented in a positive way as though it 
were a statement of fact. For example, on 
page 93, “* While the national banks are still 
allowed to issue notes, the issue function 
will within a short time be granted only to 
the Federal Reserve Banks.”” No doubt 
that is the hope of most students of currency 
problems; it may even be highly probable, 
but whether it will occur within a short 
time depends upon the action of the govern- 
ment when the bonds securing the currency 
mature. 

The author explains his method of treat- 
ment by pointing out in his preface that he 
is emphasizing fundamentals and principles 
rather than facts and structure. Although 
the work contains no original contribution 
to monetary and banking theory, it is 
clearly written and its subject matter is 
logically developed. It should be of value 
to those who desire to obtain a general 
picture of a broad field without delving 
deeply into any part of it. 

W. Cariton Harris. 


Garis, Roy L. Immigration Restriction. 
Pp. xv, 376. Price, $4.00. New York: 
The Macmillan Co., 1927. 


Professor Garis has attempted a history 
of the development of “‘the opposition to 
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and the regulation of immigration into the 
United States.” It was not his purpose, 
however, “‘io judge the merit and truthfulness 
of the causes of the opposition and legisla- 
tion” (p. xi). 

This is to be regretted, for throughout the 
study he gives the impression of taking the 
position that any sort of restriction legisla- 
tion is better than none. It would seem 
that in a history the author should refrain 
from constantly praising any given policy 
uniess sufficient evidence is included in 
support of such an attitude. There is no 
adequate analysis of the economic, social 
or biological effects of immigration, yet 
there is assumed an urgent need for legisla- 
tion to prevent the immigrant from swamp- 
ing our industries, disrupting our govern- 
ment, filling our jails, hospitals and 
almshouses and lowering the biological 
qualities of our population. Perhaps the 
writer’s approach is in a way indicated by an 
isolated illustration. In partial support 
of his statement that “‘For America, the 
Japanese are a nonassimilable people, as 
are all Asiatics . . .,”” he quotes the two 
lines from Kipling beginning “East is 
East . . .” (p. 353). 

In spite of this bias, Immigration Restric- 
tion isa most valuable study. The develop- 
ment of the restrictionist policy (as a 
restrictionist sees it) from Colonial times to 
the present is clearly presented though 
much is necessarily omitted. All important 
immigration legislation is admirably sum- 
marized. Special chapters deal with Chi- 
nese and Japanese immigration. The 
brief foreword by the Honorable Albert 
Johnson, Chairman, Committee on Immi- 
gration and Naturalization, House of 
Representatives, whose immigration pol- 
icies are well known, strikes the keynote for 
the volume. 

DonaLp Youna. 


McComps, Cart E. City Health Adminis- 
tration. Pp. 524. New York: The Mac- 
millan Company, 1927. 

The author, in the preparation of this 
volume, has aimed to present a non-techni- 
cal treatise on municipal health administra- 
tion. An introductory section considers, 
first, the place of municipal health service 
in the field of public welfare, and, second, 


the administrative relations of the preven- 
tive and curative health functions. Great 
emphasis is placed upon the advantages to 
be derived from the consolidation of all 
health and welfare functions in a single 
department with a competent administra- 
tive head. A second section, comprising 
fully two-thirds of the volume, deals with 
the organization and administration of sick- 
ness preventive functions, certainly the 
larger and more important aspect of the 
municipal health service. Subjects under 
this section which chiefly engage the atten- 
tion of the writer are the problems of 
personnel, functional organization, vital 
statistics, food and sanitary inspection, 
health education, and finance. A _ final 
section, dealing with the organization and 
administration of sickness treatment func- 
tions, analyzes numerous problems arising 
in connection with municipal hospital 
service. 

Dr. McCombs has rendered a valuable 
service in making available the results of 
numerous municipal health surveys. The 
work is comprehensive and authoritative. 
The author’s wide experience, which has 
brought him into close contact with actual 
situations, militates against any tendency 
on his part to become dogmatic in his dis- 
cussion of principles. There can be little 
question but that this is the best treatment 
of municipal health service in the United 
States that has as yet appeared. The 
volume contains an excellent bibliographi- 
cal accompaniment. 

Martin Faust. 


Youne, Attyn A. Industrial Combina- 
tions and Public Policy. Pp. 331. Price, 
$2.50. New York: Houghton Mifflin 
Co., 1927. 


This book dealing with one of the most 
important of modern economic problems 
is equally well suited for use as a text for 
courses in Trusts and Monopolies and for 
the purposes of the general reader. The 
book meets the claims made for it in the 
Editor’s Introduction, where it says that 
“‘the tone of the book throughout is that of 
thoughtful and candid discussion.” 

In his treatment of the subject, Industrial 
Combinations and Public Policy, the author 
gives the combination movement its his- 
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torical setting; analyzes its general economic 
aspects; appraises carefully the results of 
combinations in a number of important 
industries; and then at the end there is a 
judicious balancing of the various con- 
siderations that help to determine what 
public policy should be. There are differ- 
ent types of industries, however, and no 
single system of control will work well 
throughout the whole field. The criteria 
which set apart the different types of in- 
dustry are examined, and reasoned con- 
clusions are reached with respect to the 
method of control which appears to be best 
adapted to each type. 
W. C. PLumMer. 


W. E., and Tostiese, A.S. A 
Case Book for Economics. Pp. xiii, 508. 
Boston: Ginn and Company, 1927. 

VANDERBLUE, H. B. Economic Principles: 
A Case Book. Pp. xvii, 670. Chicago: 
A. W. Shaw Company, 1927. 

New college texts in economics have been 
numerous, but real pioneers have been rare. 
There are many texts on economic princi- 
ples, on economic problems, and on ec- 
onomic principles and problems combined. 
There are also several collections of readings 
in economics and also several excellent 
books of questions and exercises based on 
various standard texts. But an unfilled 
need, often expressed at meetings of the 
American Economic Association, has been 
for a case book for teachers of economics 
who desire to follow this particular method 
of presentation. At last, the tools for 
teaching economics by the case method 
have been provided by the publication of 
the two books under review. 

After an examination of these excellent 
texts of Professor Vanderblue and of Pro- 


— fessors Weld and Tostlebe, the reviewer is 


still uncertain as to just what constitutes a 
case book in economics. How does it 
differ from a live book of readings, well 
_ selected, carefully pointed toward certain 
- educational objectives and with leading 
questions appended to each selection? 
Although there are many first-hand cases 
taken from actual industry, which give 
these books a realistic flavor, there are 
also many mere descriptions which differ 
_ little from those found in a good book of 


readings. Indeed, the first “‘case”’ in Pro. 
fessor Vanderblue’s book is the classical 
illustration of division of labor, which is 
taken from Adam Smith’s famous picture of 
the manufacture of pins. Although the 
reviewer knows of no better description of 
division of labor than that of Adam Smith, 
does this constitute a “‘case’’? 

The case book of Professor Vanderblue 
seems more adapted to the needs of ad- 
vanced students, and that of Professors 
Weld and Tostlebe more suitable for less 
advanced students of economics. Again, 
the arrangement of Professor Vanderblue’s 
book seems more logical. At least, it con- 
forms more nearly to the generally accepted 
plan of organization. It follows rigorously 
that of Professor Taussig, and the assump- 
tion is that the student will read the cor. 
responding chapters of the latter's Princi- 
ples of Economics.” Nevertheless, each 
chapter of Professor Vanderblue’s case book 
contains specific references to most of the 
other standard texts on economic princi- 
ples. It is also well indexed and contains 
an appendix consisting of an alphabetical 
list of cases in addition to the logical 
enumeration of cases contained in the 
table of contents. On the other hand, the 
case book of Professors Weld and Tostlebe 
contains neither an index nor references to 
general texts on economics. The sugges- 
tion is made that, “The cases may be used 
in any convenient order and with any of 
the textbooks.” 

It is not part of the reviewer's task to 
discuss the advantages and disadvantages 
of teaching economics by the case method, 
which has long been the favorite method of 
teaching law. It is merely his pleasant 
function to announce that there are now 
available in book form materials for the 
teaching of economics by this method. 
Actual classroom experience alone will 
demonstrate the possibilities and limita- 
tions of teaching economics by the case 
S. Howarp Parrerson. 
Becker, Cart. Our Great Experiment in 

Democracy. Price, $3.00. Pp. ix, 332. 

New York and London: Harper and 

Brothers. 

This is a reprint, with slight revisions, of 
the author’s ““The United States: An Ex- 
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’ first printed in 


periment in Democracy,’ 
1920. The book deals in a most interesting 
fashion with America and democracy, the 
origins of democracy in America, the new 
world experiment in democracy, democracy 
and government, new world democracy and 
old world intervention, democracy and free 


land, democracy and slavery, democracy 
and immigration, democracy and education, 
and democracy and equality. 

What the author of the book calls the 
publisher’s “blurb” on the jacket in which 
the publisher says that the book gives “a 
clear, honest, and brilliant picture of the 
United States as a democracy from the first 
Continental Congress down to the Harding 
Administration” is a fair statement of the 
style and contents of the book. The point 
of view of the book is expressed in the 
following quotation: “Political democracy 
we have; but the old economic democracy is 
rapidly becoming a thing of the past. To 
achieve, under these changed conditions 
and by new methods, the economic freedom 
without which political freedom is of little 
use is the task of the coming years.” 

L. Kine. 


CLEVELAND, FrepERIcK <A. American 
Citizenship as Distinguished from Alien 
Status. Pp. 464. Price, $4.00. New 
York: The Ronald Press, 1927. 


This volume appears as the first of a 
series to be published by the Department of 
Citizenship of Boston University in partial 
fulfillment of the University’s obligation 
under the Maxwell Foundation. The 
purpose of this book, as stated by Doctor 
Cleveland, is to set forth what the citizen’s 
relation is to the community by means of a 
scientific presentation of the facts which it 
is thought each American citizen and each 
“stranger within our gates” should know 
about his status. ‘The twenty-one chapters 
into which the development of the subject 
is divided are grouped under the heads of 
“Citizens as Members of Political Society,” 
“Citizens and Aliens as Beneficiaries,”’ and 
“Citizens and Aliens as Subjects.” Three 
chapters, VIII, IX, and X, areacknowledged 
as comprising substantially the same ma- 
terial as was submitted for a Master’s 
degree thesis by an associate in the Depart- 
ment of Citizenship. 
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While Doctor Cleveland states in his 
preface that the volume “undertakes to 
set forth in clear and orderly terms the 
meaning and implications of American 
Citizenship as defined in the constitutions 
of the nation and the states, in statutes, 
the decisions of courts, and the utterances of 
government officials,” he proceeds to ignore 
official documents almost entirely and to 
assemble his facts for this undertaking to 
a great extent from secondary sources, 
frequently in the form of lengthy quotations 
and very unfortunately, in several instances, 
from works which have been rendered out 
of date by recent constitutional or stat- 
utory changes. An error such as appears 
in the direct quotation on page 167, where 
nine states are mentioned as granting 
suffrage rights to aliens who have declared 
their intention to become citizens, is due to 
the fact that the quotation is taken from a 
work published in 1914. But no such 
obvious reason is apparent for the error 
on page 57 where it is stated that natural- 
ization can be administered by United 
States courts only. 

The latter part of the book (Part ITI) is 
by far the best. Chapter XIV, “‘ American 
Conceptions of Sovereignty,” and Chapter 
XVII, “Individual Liberty and Author- 
ity,” are especially stimulating. The ex- 
tensive bibliography and the thirty-seven 
pages of Questionnaire and References to 
Special Readings, add considerably to the 
value of the book. 


J. TANGER. 


Patrerson, Epwin Witnitre. The 
surance Commissioner in the United States: 
A Study in Administrative Law and 
Practice. Pp. xviii, 589. Price, $6.00. 
Cambridge: Harvard University Press, 
1927. 

This volume is the first of a new series of 
Harvard Studies in Administrative Law. 
It is a remarkably able summary and crit- 
icism of the forty-eight state departments of 
insurance based on an exhaustive study of 
statutory enactments, judicial decisions, 
departmental rulings and actual practice. 
The organization, personnel, functions, 


scope of administrative control, methods of 
control and amenability to external control 
of the state departments of insurance are 
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considered in order. 

Professor Patterson presents a clear-cut 
study of one of the most outstanding recent 
developments in American legal history, 
namely, the application and enforcement of 
law through administrative agencies rather 
than through the ordinary courts. 

I. L. Potiock. 


Beevey, Artuur Lawton. The Bail 
System in Chicago. Pp. 189. Price, 
$2.00. Chicago: University of Chicago 
Press, 1927. 

This is a social service monograph re- 
cording the results of a pioneer study of the 
question of bail, with the main idea in mind 
of discovering a method for predicting the 
moral risk involved in releasing an accused 
person without bail pending trial. This 
investigation will impress the reader as 
presenting some original and helpful ideas 
for the improvement of minor and major 
courts, especially the substitution of the 
summons for the warrant of summary 
arrest in all cases where the accused is 
- reasonably sure to appear for trial, and the 
- extension of the Juvenile Court jurisdiction 
to all persons nineteen years of age or under. 
Epwin O. Lewis. 


FRANKLIN, Fasran. The ABC of Prohi- 


bition. Pp. 150. Price, $1.00. New 
York: Harcourt, Brace and Company, 
1927. 


This little volume does not purport to be 
any exhaustive analysis of the prohibition 


- problem, but is merely, as its title suggests, 


a review of the outstanding features of the 
question. Mr. Franklin is a philosophical 
anti-Prohibitionist, and he confines himself 
almost entirely to a statement of general 


principles against the Eighteenth Amend- 
ment. He admits the inadequacy and 


ambiguity of statistics, and makes only very 
slight use of them. 


He is surprisingly can- 
did and liberal toward the Prohibitionists, 
although it must be said, I think, that in 
connection with the reasons for prohibition 
and the causes of crime he does not say all 


_ that might be said for his opponents. 
J. H. Leex. 
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A History of American 
Pp. 648. Thomas Y 


Sears, Martin. 
Foreign Relations. 
Crowell. 


This excellent book of Dr. Sears meets a 
long-standing need in the literature of 
American foreign policy. Without attempt- 
ing to enter into too great detail, the author 
has given a comprehensive and at the same 
time philosophic presentation of the de- 
velopment of American foreign policy. One 
cannot help but admire the self-control 
shown by Dr. Sears in eliminating the un- 
essential and in confining himself to the 
basic influences that have determined the 
foreign policy of the United States. 

In many respects, Dr. Sears’ book is the 
most comprehensive text book on American 
foreign policy that has appeared. It is 
peculiarly well adapted to purposes of 
instruction in high schools and colleges and 
will serve to stimulate the broadening of 
instruction in this field in our secondary 


schools and colleges. wih 


CHAPMAN and WesTERFIELD. Problems in 
Banking, Money and Credit. New York: 
The Ronald Press Company. 


This book is designed to meet the vogue 
of the problem method. The subjects on 
which problems are presented run the 
gamut of the field of finance. While very 
suggestive, many of the problems are 


undeveloped. 


Guest, Harotp W. Public Expenditure. 
Pp. xiv, 217. Price, $1.75. New York- 
London: G. P. Putnam’s Sons, 1927. 


This book is entitled Public Expenditure. 
The subtitle is ‘The Present Ills and the 
Proposed Remedies.” One chapter of the 
book is devoted to the growth of public 
expenditures, a total of about twenty pages. 
There is nothing new in the analyses of the 
figures of this chapter. ‘The remaining two 
hundred pages are devoted to a rehash of 
modern social psychology and of some of 
the classical theories of public finance. 
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All-American Canal, 127,152-3. 

American Desert, 97-9. 

All-American Route, 69-70. 

Alluvial valley of the Mississippi floo flood area, 39; 
plan for flood control of, 37-8. 

River, 2. 


Batpwin, Mrs. Harris T. The Public Service 
of Muscle Shoals, 172-6. 

Blue grass region, 7. 

Book Department, 177-84. 

Boulder Canyon Dam Bill, facts misrepresented 
in, 133-4. 

BoutperR CANYON Progect, Tue. 
Johnson, 150-6. 

Boulder Canyon Project: cost of, 106; financial 
scheme of, 131; national advantages of, 130-1; 
opposition to, 123-4; the objectors to, 131-2. 

Boulder Canyon Reservoir: 123; salt deposits in, 
125-6. 

Bovutper Dam, ENGINEERING AND Economic 
FeaturesortTue. E. F. Scattergood, 115-22. 

Boutper Dam, Tue Company Pornt or View 
Recarpinec. C. Wellington Koiner, 141-2. 

Boulder Dam: a hydro-electric power project, 
136; actual provision as to power at, 155; 
cheaper power at, 124; construction of uncer- 
tain, 111-2; danger of proposed legislation for, 
134-8; financial feasibility of, 121; opposition 
of the power monopoly to, 154; reasons for 
development of, 127-30; service of, 151-2; 
significance to the nation, 121-2; significance 
to southwestern United States, 121; size of 
hydro-electric power plant at, 137; special 
authority for the construction of, 148-0; states 
rights challenged by proposed legislation for, 
138; will furnish water for irrigation in Arizona, 
California and Nevada, 130; will prevent wa- 
ter shortage in southern California, 153. 

Boutper Dam Progect Means To CALIFORNIA 
AND TO THE Nation, WHat THE. Clyde L. 
Seavey, 127-32. 

Dam Prosect, My OssEcTIONS TO THE. 
E. O. Leatherwood, 133-40. 

Boulder Dam Project: danger of, 133; general 
description of, 118-9. 

Boulder Site, relative advantages of, 123-6. 


Hiram W. 


California, what Boulder Dam means to, 127-32. 
Canal, all-American, 120. 

Canalization of the St. Lawrence, 60. 

Channels of the Great Lakes, improvement of, 
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Covorapo River anp Bastin, THe SALient 
Facrors or THe. Henry F. 
James, 97-107. 

Cotorapo River, Fepera, Water Ricuts in 
THE. Ottomar Hamele, 143-9. 

Cotorapo River, Prospiems or tHe. Arthur 
P. Davis, 123-6. 

Colorado River: 100; a source of water supply for 
cities of southern California, 129; federal 
government has no right of authority over, 
139-40; flood magnitude of, 115; flood menace 
and damage from, 116; flood menace of, 102; 
irrigation from, 103; necessity for storing water 
of, 101; position of the federal government as 
to the waters of, 144; potential power possi- 
bilities of, 101; power development on, 106; 
problem of storage and regulation of water, 
104-5. 

Colorado River Basin, map of, 98. 

Colorado River Compact: 143; importance of, 
108; legal background of, 109. 

Cotorapo River DeveLopMEeNt, Lecat Pros- 
LEMS IN. Reuel L. Olson, 108-14. 

Colorado River development: government plans 
for, 118; interstate commission for, 110-11; 
state autonomy and, 135. 

Cyanamid, increased use of, 170. 


Davis, Artaur P. Problems of the Colorado 
River, 123-6. 

Davis, R. O. E. Muscle Shoals, Nitrogen and 
Farm Fertilizers, 157-65. 

Deano, Frepertc A. The Report of the 
Committee on Mississippi Flood Control 
Appointed by the U.S. Chamber of Commerce, 
25-34. 

Desert land act, 146. 

Docking, difficulties of on the Mississippi, 10, 11. 

Drainage works, 40 


Engineering Problems, application of science to, 
50. 

Erosion, 48, 57. 

Europe a market for products of the mid-west, 86. 

Expenditures by the U. S. government on levee 
construction, 41. 


Farmer, economic handicap of, 93. ‘i pe 

Federal waters, grant of, 145. 

Fertilizer, development of new materials for, 162. 

Fioop or THE Muississiprr In Its 
Tue Puan ror. Edgar 
Jadwin, 35-44. 
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Flood Control: 14; economic necessity for, 39; 
history of in the Mississippi Valley, 30; local 
codperation in, 39; Mississippi, 15; need for 
federal responsibility in, 31; of Mississippi's 
tributaries, 37; part of cost local interests 
should pay, 42; part of cost the United States 
should pay, 42; recommendations for by com- 
mittee appointed by the U. S. Chamber of 
Commerce, 26; report of the U. S. Chamber of 
Commerce Committee on, 27-33. 

Flood Control of the Mississippi: essential fea- 
tures of plan for, 35; estimated cost of complete 
plan, 36. 

Flood elements in the Mississippi River, 29. 

FLoop Frequency In THE Lower 
River, Basic Facrorstn. Lewis F. Thomas, 
1-6. 

Flood menace of the Colorado River, 102. 

Flood of 1927: 45; amount of direct damage by, 
41. 

Flood protection, appropriations for, 32. 

Floods: causes of, 4—5; conclusion as to causes of, 
6; data on, 3; frequency of severe, 4; magni- 
tude of, 115; menace and damage from, 116; 
occurrence of severe, 3. 

Forests: amount of silt reduced by, 38; moisture 
retained by, 47; what they can do for the 
Mississippi River, 45. 


Glenn Canyon Project, 125. 

Gorges: enlarging channel to prevent ice, 78; 
methods of preventing ice, 78-9. 

Gray, Cuester H. Nitrogen at Muscle Shoals, 
166-71. 

Great Lakes, a mighty inland waterway, 19; 
tonnage carried on, 89. 

Great Lakes-St. Lawrence Tidewater Associa- 
tion, 91. 


Hameve, Orromar. Federal Water Rights in 
the Colorado River, 143-9. 

Harpinc, W.L. What the St. Lawrence Water- 
way Means to the United States, 85-90. 

Hoover Commission report on the St. Lawrence 
Waterway, quotations from, 92. 

Hoover, Hersert. The Improvement of Our 
Mid-West Waterways, 15-24. 

Hoover, Herbert, quoted, 142. 

Hoover report on the St. Lawrence Shipway, 
synopsis of, 68-71. 

Hydro-electric power at Boulder Dam, 37. 


Imperial Valley: 115; flood danger of the Colo- 
rado River to, 152; flood danger to, 127-8; 
irrigation water needed for, 152; shortage of 
water in, 129. 

International trade, 86-7. 

Irrigated and irrigable areas in the Colorado 
Basin in 1922, 104. 
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Irrigation: Mexican situation and, 117; prob- 
lems of, 105; use of Colorado River for, 108. 

Irrigation Act, the national, 146-7. 

Irrigation development, doubtful necessity for 
further, 105-6. 


Japwin, Epcar. The Plan for Flood Control of 
the Mississippi River in Its Alluvial Valley, 
35-44. 

Jounson, Hiram W. 
Project, 150-6. 

Joint Board of Engineers: plan for improvement 
of various sections of the St. Lawrence, 80-4; 
their conclusion on the development of the St. 
Lawrence Waterway, 84. 


The Boulder Canyon 


Korner, C. The Company 
Point of View Regarding Boulder Dam, 141-2. 


Laboratories, use for hydraulic, 54. 

Lachine section of the St. Lawrence, 82. 

Lake Ontario-Hudson route, 69. 

League of women voters and Muscle Shoals, 173. 

Leatnerwoop, E. O. My Objections to the 
Boulder Dam Project, 133—40. 

Lenroot, I. L. The Economic and National 
Significance of Connecting the Great Lakes 
with the Sea by the St. Lawrence Route, 91-6. 

Levee construction, amount expended on, 41. 

Levees Only policy, 53. 

Los Angeles: domestic water needed for, 117; 


increased water supply needed, 128-9. ~ . 


Marshall, Justice, quoted, 139. ae 
Miller, John B., quoted, 141. 
Mississipp1, A PoLicy FOR THE. 

Morgan, 50-6. 

Mississippi, causes of the great flood, 15. 
Mississippi Drainage Basin, 34. 
Mississippi Drainage System, 7. 
Mississippi flood conditions, 29. 
FLoop Controu APPOINTED BY THE 

U.S. Coamper or Commerce, Tue Report or 
THE ComMITTEE ON. Frederic A. Delano, 
25-34. 

Mississippi flood control: 15, 28; how the problem 
must be attacked, 32; inadequacy of a hasty 
survey, 56; necessity for, 30; legal necessities 
for, 55; summary of, 43-4. 

Mississipr1 River, Waat Forests CAN bdo FOR 
tHE. E. A. Sherman, 45-9. 

Mississippi River Basin, 1. 

Mississippi River: channel difficult to maintain, 
9; commerce on, 8; danger caused by changes 
in the channel, 12; description of, 9-10; drain- 
age basin, 13; flood control of, 14; flood fre- 
quency in, 1; kind of commission needed for, 
59; Lower, 2; the upper, 1. 

Mississippi River Project, rule-of-thumb meth- 
ods in the, 51. 


Arthur E. 
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Mississipp1 VALLEY, Toe GroGRAPHY OF THE. 
Frank E. Williams, 7-14. 

Mississippi Valley: population of, 7; products of, 
7; topographic features of, 7. 

Mississippi's tributaries, flood control of, 37. 

Missouri Basin, 2. 

Missouri River, 1. 

Mohave Canyon, proposed dam at, 124. 

Morean, Artuur E. A Policy for the Missis- 
sippi, 50-6. 

Muscte SHoats, NitroGEN Farm Fer- 
muizers. R. O. E. Davis, 157-65. 

Muscte Snoats, Tue Pvusiic Service OF- 
Mrs. Harris T. Baldwin, 172-6. 

Muscle Shoals: an aid to navigation, 175; a war 
legacy, 172; Congressional activity on, 172-3; 
how to get nitrogen at, 171; league of women 
voters and, 173; government operation of, 175; 
power at, 166; power from, 174; power plants 
at, 163; the situation at, 164-5; type of legis- 
lation needed for, 166-7. 


Navigation: difficulties of on the Mississippi, 10; 
improvement of on the St. Lawrence, 76; 
muscle shoals aid to, 175; of the Tennessee, 
166 

Navigation routes, comparison of restricted, 70. 

NitroGeN at Mvscie Snoats. Chester H. 
Gray: 166-71 


Nitrogen: and farm fertilizers, 157; atmospheric 
fixation processes of, 159; fixation, 167; im- 
provement of processes for fixing, 170-1; in 
nature, 157; obtained by various processes, 
167-9; situation at the beginning of the World 
War, 159; the cyanamid process for fixing, 
169-70; the present situation, 160; world 
production of fixed, 161. » 

Nitrogenous materials, sources of, 158. 

North American mid-continent, 85-6. 


Ohio River: 2; flood frequency in, 4. 
Orson, Revet L. 
River Development, 108-14. 


Precipitation in various regions, 5-6. 

Prrussury, G. B. Engineering Aspects of the 
St. Lawrence Waterway, 72-84. 

Prxcnot, Girrorp. Some Essential Principles 
of Water Conservation, 57-9. 

Power and waterway developed simultaneously, 
economy of, 62. 

Power: at Muscle Shoals, 164-6; cheaper at 
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Great Britain has in recent years abandoned the principle of a 
“tariff for revenue only” as the all-inclusive formula underlying her 
national fiscal policy. Such a conclusion is supported by the facts 
which have been assembled in the following study. For many decades 
ardent believers in free trade, the British have finally succumbed to 
pressure for modifications along protectionist lines. In a period when 
world commerce has been expanding to an extent never before experi- 
enced, the multiplication of trade barriers presents a serious problem. 
The application of tariffs menaces and even hinders the continued 
growth of economic interdependence. This shift in British policy, 
therefore, is of utmost interest and significance. 

It is hoped that the explanation of Great Britain’s present tariff 
position offered in the succeeding pages will assist the reader in under- 
standing her change of system. Such an understanding requires some 
familiarity with the history of British free trade because the roots of 
the movement lie in the past. The first chapter, accordingly, contains 
a brief review of developments prior to the war. The next two chapters 
trace the trend to the time of writing. Subsequent chapters include 
an analysis of the various economic forces tending to effect an alter- 
ation in the fiscal policy, while the final chapter is given to summary and 
conclusion. 
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nd, 

N January, 1846, came the culmina- 
tion of long political strife over the 
tariff issue in the repeal of the Corn 
Laws. Subsequent years witnessed 
the vestiges of the old tariff system 
gradually destroyed. By 1860, the 
year of Cobden’s famous Anglo-French 
commercial treaty, just forty-eight 
dutiable articles remained in the tariff 
schedule and only fifteen of these con- 
tributed to revenue.' From this date 
on until 1914, the British tariff schedule 
was characterized by an absence of 
duties for other than revenue purposes, 
The expression, “free trade,”’ became 
literally descriptive of the British fiscal 
policy in this era. While free trade 
was in the ascendancy, tending each 
decade to become more thoroughly in- 
stitutionalized, there were, now and 
again, outbreaks of public opinion from 
interested quarters demanding an ac- 
tive protectionist tariff policy. From 
1900 to 1914, such a movement at- 
tained considerable momentum, cul- 
minating in the commitment of the 
Conservative Party to a program of 
tariff reconstruction, while the Liberal 
Party remained staunch protagonists of 
the historic policy of free trade. 

The story of the struggle over the 
fiscal policy during this period holds 
important source material for such a 
study as the present one. It is not our 
task, however, to write a history of the 
British fiscal-economic policy of tariff 
for revenue only. We are interested 


‘Hirst, F. W., From Adam Smith to Phillip 
Snowden (Unwin, London, 1925), p. 41. 
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Free TRADE IN GREAT Britain Prior To 1914 


wan 


developments. 
since some familiarity 
with the earlier story is indispensable 
to an understanding of the present 
trend, it is desirable to point out in 


primarily recent 


Nevertheless, 


review what seem to be the most 
significant aspects 
trend. Our review will be a summary 


rather than a detailed account. 


Free TRADE AND THE FLOWERING OF 
Britisy INpusTRY 


Far-reaching reorganization of Brit- 
ish industrial life had been the result of 
the industrial revolution. The new 
technique of production acquired there- 
from provided the capacity for a tre- 
mendous expansion of trade. A large 
foreign market anxious to accept 
British products in exchange for raw 
materials and foods stimulated the in- 
dustrial processes and hastened the full 
development of the British industrial 
system. A combination of circum- 
stances, climate, resources, population, 
creative energy and trading experience 
enabled Great Britain to utilize effec- 
tively the new methods of intensive 
production. Although population un- 
derwent a growth of, roughly, 60 per 
cent from 1801 to 1851, British export 
figures, with allowances made for price 
changes, show an increment of 100 per 
cent from 1805 to 1840, and about 90 
per cent in the next ten years, or a 
growth of almost 400 per cent for the 
entire fifty-year period. Real exports 
of British produce, therefore, were in- 
creasing up to 1840 at a slightly greater 
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of the pre-war 


4 
| 


190 


rate than population, and after that 
date, at a much greater rate. 

For twenty years after 1850 British 
trade continued to advance with great 
strides. A superficial observer might 
account for this by citing the repeal of 
the Corn Laws and the inauguration of 
a free trade fiscal policy, but many 
other factors contributed, among them, 
the extensive discovery of gold in this 
period; * the growth of railroad and 
steamship transportation; the rapid ex- 
pansion of other human wants, satisfied 
by machine production, and England’s 
early start in this field; the freedom 
of British trade from the disturbance 
of war and the foreign demand for 
her products stimulated by the Ameri- 
ean Civil War, Austro-Prussian War 
and Franco-Prussian War; * and finally, 
the reaction against extreme tariff 
barriers abroad and the extension of 
the “most-favored nation” privilege 
through treaties.‘ Other considera- 
tions, too, doubtless contributed to 
Great Britain’s rise to dominant power 
in the field of foreign trade. This 
phenomenon, it should be recognized 
constantly, was the result of an in- 
extricably complex mass of forces. 

Succeeding the era of unprecedented 


| prosperity was a period fraught with 


problems which brought the question 
of protection once more to the fore. 
The year 1868 witnessed the most 
serious industrial and trade depression 
experienced since the adoption of a 
free import policy. In this year a 
““Revivers of Trade Association,” or- 
ganized for the purpose of advocating 
reciprocity or retaliation against those 
countries erecting harmful tariff bar- 
riers, carried the question before the 


2Mr. Armitage Smith quoted by Drage, G., 
The Imperial Organization of Trade (Smith-Elder, 
London, 1911), p. 24. 

*Ashley, Sir William, The Tariff Problem 
(King, London, 1920), p. 54. J raat 

* Ibid., p. 52. 
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public.’ Although the movement died 
down when trade momentarily revived 
from 1870 to 1873, interest was re- 
suscitated in the succeeding year. To 
this flame was added the fuel of sugar 
bounties on the continent and the 
denouncement of the Anglo-French 
commercial treaty by France. Finally, 
in July, 1861, a new organization, com- 
posed of a number of manufacturers 
drawn together by the continued de- 
pression, was called into being under 
the title, “‘ National Fair Trade League,” 
which advocated a comprehensive 
change in the fiscal policy.* 

The new movement quickly aroused 
interest, and in the depression during 
the middle of the eighties, assumed 
large proportions.’ The fact that most 
European countries of importance, 
France, Italy, Germany, Austria and 
Russia, were in the process of increasing 
their duties, incited further agitation.® 
Proposals favorable to increased tariffs 
were advanced in Parliament. More- 
over, the Minority Report of the Royal 
Commission to inquire into the causes 
of commercial and industrial depres- 
sion, based its conclusions throughout 
upon a point of view similar to that of 
the “fair traders.” The movement 
reached a climax in 1887, when, at a 
Congress of the Conservative Associa- 
tion held at Oxford, a resolution was 
passed unanimously in favor of “fair 
trade.” This action forced Lord Salis- 
bury, then Prime Minister, into a posi- 
tion which he had formerly hesitated 
to assume, because of the necessity of 
Conservative support. In 1887, how- 
ever, trade suddenly recovered and the 
issue disappeared. Although it revived 
again with the passage of the McKinley 

5 For an ample treatment of this movement see 
Fuchs, C. J., The Trade Policy of Great Britain 
and Her Colonies Since 1860 (Macmillan, London, 
1905), pp. 188-92. 

Ibid., pp. 194-6. 

Ibid., pp. 196-201. 

® See also Drage, op. cit., p. 124. } 
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Tariff in the United States, neither 
party was willing to adopt “fair 
trade”’ as part of its platform. 


THE ORIGIN AND SPREAD OF COLONIAL 
TARIFFS 

Prior to and including the period 
which has just been traced, Great Bri- 
tain’s attitude toward her colonies had 
been curiously apathetic.’ Not since 
the last of the eighteenth century had 
more than indifferent attention been 
directed to their affairs. As a matter 
of recorded fact, many statesmen mani- 
fested a willingness, even a desire, to 
abandon them altogether as unprofit- 
able.'° Parliament was neglectful of 
their welfare, while public interest 
could be diverted from problems of 
proximate interest to the remote ques- 
tions of colonial concern only on ex- 
traordinary occasions." It was com- 
monly expected by some that the 
colonies would sooner or later secede 
from the Empire.“ Doubt as to their 
commercial value was also prevalent, 
particularly at the cost of eternal 
coercion and struggle. Self-govern- 
ment grants, consequently, were readily 
assented to by Parliament; and, save in 
the case of the Australian Enabling Act 
of 1850, there were no legal restrictions 
placed upon the tariff enactments by 
the self-governing dominions.“ Evi- 
dently, the possibility of colonial tariffs 
was not considered seriously by British 
leaders. 

It was not long, however, before the 
growing spirit of independence among 
the more aggressive colonies resulted in 
tariff legislation. A tariff act passed 
by the legislature of the United Prov- 

*See Mr. E. Porritt’s exhaustive study on this 
question, The Fiscal and Diplomatic Freedom of 
the British Overseas Dominions (Clarendon Press, 
Oxford, 1922), Parts V and VI, > PP- 283-397. 

Tbid., pp. 296-399. 

= Ibid., pp. 323-99. wt 
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inces of Upper and Lower Canada 
went into effect in 1858, and was the 
logical result of her freedom to control 
her own affairs. A second act was 
passed in 1859, despite futile protests 
from interested british business groups,“ 
and the free trade propaganda of the 
Colonial Office. Other colonies were 
shortly engaged in the process of tariff 
building. In 1871, after a short strug- 
gle with the British Colonial Office and 
Parliament, the Australian colonies 
succeeded in establishing tariff laws.” 
In South Africa, a gradual recognition 
of a community of commercial interests 
finally bound the various colonies into 
a customs union (1889), lacking only 
the codperation of Transv veal and Natal, 
the latter joining in 1898."* “One after 
another,” writes Mr. E. Porritt of this 
movement, “their legislatures enacted 
tariffs with comparatively high protec- 
tionist duties, duties that until 1897 
were imposed alike on manufactures of 
British or non-British countries.” 
The confident expectation that free 
trade would become the established 
commercial policy of the Empire, which 
prevailed in Downing Street at the 
time when the old system was finally 
destroyed, thus, failed to be realized."* 


Tue Earty CoLontaL CONFERENCES 
AND THE MoOvEMENT FOR Im- 
PERIAL PREFERENCE 

Toward the end of the century, 
British manufacturers became accus- 
tomed to the tariff barriers imposed 
by the colonies and protests against 
trade obstacles practically ceased.1* A 
new attitude toward the colonies was 
rapidly developing. More and more, 

4 Thid., pp. 41, 85, 98 and 384-5. 

Tbid., p. 100. 

16 Bruwer, A. J., Protection in South Africa 


18 Jbid., p. 67. 


19 Thid., pp. 400-1. 
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upon subjects discussed. 


4 Green, London, 1911), Vol. I, pp. 7-9. 
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investments in colonial undertakings 
were absorbed by the London financial 
market. Emigration to the colonies 
steadily increased. Educational work 
by the Royal Colonial Institute and the 
propaganda of the Imperial Federation 
League contributed to the awakening 
of popular interest. Still further at- 
tention was attracted to the colonies by 
the fact of renewed colonial expansion 
on the part of other European govern- 
ments, and by the growth of tariff 
barriers on the continent. 

Lord Salisbury, the Prime Minister, 
being sympathetic toward this general 
interest, and urged by a deputation of 
the Imperial Federation League, called 
a meeting of colonial representatives 
for an interchange of knowledge.*® 
Subjects of Imperial defense, and the 
promotion of commercial and social 
relations were scheduled to be dis- 
cussed. Representation was to be 
quasi-official only. Thus was planned 
an organization destined to become of 
great significance as a medium through 
which Empire interests could be ad- 
vanced. By means of it was made pos- 
sible a new sort of Imperial political 
pressure which was to have an im- 
portant influence over future British 
policies. Of the subtle forces tending 
to shift Great Britain’s traditional free 


trade policy, perhaps there is none 


more important than the Imperial and 
Colonial Conferences. At least, we 
find in them the initial pressure for the 
Imperial preference movement which 
has come to play such a heavy réle in 


the construction of all Empire tariff 


schedules. 

The 1887 Conference, being purely 
informal, could pass no resolutions 
It is a safe 


observation to make, nevertheless, 


_ that, had there been, foremost among 


them would have been a vigorous one 
© Jebb, R., Imperial Conferences (Longmans- 
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in favor of an Imperial preference tariff 
system. Enthusiasm waxed strong 
from the introduction of the subject, 
even though the Canadian delegates 
were non-committal and the attitude 
of the Victorian representatives was 
tinged with scepticism.”' 

The “seed of ideas which had been 
sown in 1887” proceeded to germinate 
in the various colonies. In Canada, 
particularly, the issue came to a head 
over the proposal for unrestricted reci- 
procity with the United States, as 
against closer union with the Empire.” 
As a result of this struggle, Canada 
petitioned the Crown requesting the 
termination of the treaties with Bel- 
gium and Germany, which forbade the 
British colonies from levying higher 
duties on the imports of those coun- 
tries than on corresponding imports 
from Great Britain. It was entreated 
further, that, in the future, no com- 
mercial treaty should be made binding 
on any colonial government without its 
express consent. Thus, the attitude of 
Canada on preference finally was made 
definite; she required either a position 
where she could take advantage of her 
membership in the Empire, or else she 
desired to go her own way as an in- 
dependent nation. 

In view of this, when, through 
Canadian efforts, the Colonial Confer- 
ence of 1894 met at Ottawa, it was 
natural that discussion should center 
on the general question of Empire 
trade, although the ostensible purpose 
of the Conference was much narrower; 
i.e., the consideration of trade relations 
between Canada and Australia and the 
promotion of the Pacific cable.** Out 


"Sir Samuel Griffith, Prime Minister of 
Queensland, introduced the subject and was 
ardently supported by Mr. Joseph Hofmeyer, of 
Cape Colony. See either Jbid., pp. 64-77, 
or Proceedings of the Colonial Conference, 1887 
(C. 5091), pp. 462-3 and 463-8. 

2 Jebb, op. cit., p. 165-6. 

% Ibid., p. 167. 
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of the discussion came two resolutions, 
“speedily and unanimously passed,” 
requesting the Imperial Government 
to take steps to terminate existing trea- 
ties which operated to prevent tariff 
preferences among the colonies; and 
also to pass legislation enabling the 
dependencies of the Empire to enter 
into agreements of commercial reci- 
procity.* Other resolutions affirmed 
the “practical possibility” and even 
the “advisability” of an Imperial fiscal 
system.”* 


Mr. JosepH CHAMBERLAIN AND THE 
COLONIAL CONFERENCES OF 1897 
AND 1902 


Shortly after the events just nar- 
rated, Lord Salisbury returned to 
power, and Mr. Joseph Chamberlain, 
a prominent Conservative statesman 
with a pronounced imperialistic bias, 
chose the portfolio of the Colonial 
Secretary as his part in the new Gov- 
ernment, even though this office had 
been deemed of secondary importance 
hitherto. Mr. Chamberlain had taken 
considerable interest in colonial de- 
velopment, and believed that the Brit- 
ish Government should take every ad- 
vantage to bind the colonies to the 
Crown, even with the view of ultimate 


* Jebb, op. cit., pp. 167-71. 

* Iind., pp. 172-88. It is interesting to note, 
in this connection that Lord Jersey, the British 
representative, although not a supporter of the 
Liberal Government which sent him, stated in 
his report to the Colonial Office that sentiment 
alone could never hold together the British 
Empire, and suggested that the solution lay in 
Britain’s power to change the course of trade in 
such a way as to bind the colonies to her. Lord 
Rippon, the Colonial Secretary, cautiously and 
firmly replied to this report and to the Confer- 
ence resolutions with a careful exposition of the 
principles of free trade, and with a statement 

*that the Government could not terminate its 
treaties with Belgium and Germany. Full fiscal 
liberty, however, was granted by the Crown to 
the Australasian colonies (Canada and South 
Africa already possessing it). Ibid., pp. 231-7. 


federation. The establishment of 
commercial union he considered to be 
the first step. Consequently, little 
surprise was evinced when he threw 
open the Conference of 1897 to an un- 
reserved discussion of the question of 
Imperial trade relations. Nor, further, 
when he advised the Conference that, 
if it thought wise, the Crown would 
consider the termination of the Belgian 
and German treaties.2” Resolutions 
passed by the visiting Premiers agreed 
to consider with their governments the 
problem of preference, and requested 
the British Government to terminate 
the above-mentioned treaties.” 

The response of the Crown to their 
wishes with respect to the treaties was 
immediate, for it was shortly made 
public that they had been officially 
abrogated.2® It was stated further 
that, after July 30, 1898, nothing would 
remain in any of Great Britain’s treat- 
ies to stand in the way of preference 
grants on the part of the colonies in 
favor of United Kingdom produce. 
With this announcement was also a 
warning regarding the possible exten 
sion of the “most-favored nation” 
clause in the event of preference grants 
to foreign nations. The Colonial 
Premiers were thus able to return to 
their respective legislatures with a dis- 
tinct concession from the mother coun- 
try. The Colonial Secretary, while 
wholly sympathetic, made it clear, how- 
ever, that, whether or not there could 
ever exist sufficient political demand 
for preference in Great Britain, must 
depend largely on the colonies and the 
effective demands of their citizens. 

It is doubtless true that there was 
little enthusiasm of a popular nature in 
many colonies. In Canada, where 


Ibid., pp. 303-11. 

27 Proceedings of the Colonial Conference, 1897 
(C. 8596), pp. 10-11. 

28 Ibid., pp. 14-5. 
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preference had been granted just be- 
fore the Conference, there may have 
been more than elsewhere. In South 
Africa and Australasia other issues were 
paramount. The insignificance of 
preference as a popular political issue is 
confirmed by the fact that no further 
preferences were adopted by any colony 
in compliance with the second resolu- 
tion. Nor were any even seriously 
proposed. Meanwhile, the British 
Government itself was shortly engaged 
in the colonial war in South Africa. 
New developments appeared in the 
1902 Conference. Opened as it was 
by Mr. Chamberlain with a strong Im- 
_ perial appeal, and the declaration that 
_ the demand for closer union could not 
originate with the mother country, the 
- Conference delegates came forward 
with some definite offers for the pref- 
erential treatment of British goods.*° 
In addition, the principle of reciprocal 
preference was affirmed in a group of 
strong resolutions, and the premiers 
were requested to take up necessary 
measures with their respective Govern- 
ments." Finally, Canadian delegates 
_ ®See Mr. Chamberlain’s opening address to 
the Conference. Proceedings of the Colonial 
Conference, 1902 (Cd. 1299), pp. 5-7, or Jebb, op. 
_ ¢it., pp. 352-7; and the preference offers of va- 
rious colonies, Conference Proceedings, pp. 35-6, 
or Jebb, pp. 366-7. These latter are as follows: 
Canada.—The existing preference of 3314%, 
and an additional preference on lists of selected 


articles; (a) by further reducing the duties in 
favor of the United Kingdom; (b) by raising the 


duties against foreign imports; (c) by imposing 
ae or duties on certain foreign imports now on the free 


list. 
Australia.—Preferential treatment not yet 
_ defined as to nature and extent. 
New Zealand.—A general preference by a 
b allaround reduction of the present duty on 
British manufactured goods, or an equivalent in 
respect of lists of selected articles on the lines 
proposed by Canada. 

The Cape Colony and Natal.—A preference of 
- 25% or its equivalent on dutiable goods other 
than specially rated articles, to be given by in- 

_ creasing the duties on foreign imports. 
8 Conference Proceedings, op. cit., p. 36. aye 
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presented a further memorandum to 
the Conference requesting the United 
Kingdom to reciprocate her preference 
grants by tariff exemptions on Cana- 
dian food, for which privilege she was 
ready to extend her existing preference 
allowance. Moreover, the memo- 
randum warned that if the Imperial 
Government rejected the principle, and 
if the principle were not acceptable to 
the other Colonial Governments, Can- 
ada would be forced to act as her in- 
terests dictated. 


Tue Revivat or Fiscat CONTROVERSY 
AND THE CHAMBERLAIN CAMPAIGN 
At that time, there existed in the 

British Budget certain duties on foreign 

corn and flour which had been estab- 

lished to raise revenue for the South 

African War. The Canadian Ministers 

had chosen a strategic moment to place 

their memorandum before the Imperial 

Government. Certainly the issue was 

clearly defined, whatever the value of 

the preferences offered. Such demands 
by the colonies were exactly what Mr. 

Chamberlain had announced to be the 

conditions necessary for his Govern- 

ment to consider seriously fiscal reform. 

When the British Government failed 

to take up the matter and the corn 

duties were repealed by the Budget in 
the following spring, colonial leaders 
probably were offended by what ap- 
peared to be “‘a slap in the face” from 
the professedly imperialistic party in 

Britain.™ Mr. Chamberlain, while 

forced to drop his proposals tempora- 

rily, on May 15, 1903, brought the 
matter to the attention of his Birm- 
ingham constituents, reopening by this 
act, the “floodgates of controversy.” 

Tbid., p. 36-8. 

® Jebb, op. cit., Vol. II, p. 45. 

“In this connection, see Hewins, W. A. S., 


Trade in the Balance (Allan, London, 1924). ° 


Prof. Hewins was intimately associated with 
Mr. Chamberlain in this campaign as head of his 
Tariff Commission. He continues to be an ad- 
vocate of tariff protection. 


— 


t 
p 
f 
h 
Cc 
fi 
p 
te 
fi 
p 
fa 
a 
F 
pa 
th 
| ha 


Great Britarn’s Recent TREND Towarp Prorection J 195 


When the question came before the 
House of Commons, Mr. Balfour, the 
Prime Minister, declined to support un- 
equivocally Mr. Chamberlain’s pro- 
posals. He took a middle stand, how- 
ever, acknowledging that the country 
was no longer in the position occupied 
by it when free trade was adopted, and 
admitting that a tariff might be useful 
for purposes of retaliation and bargain- 
ing. There was, perhaps, good basis 
for this position. Upon the continent 
had grown up a series of commercial 
treaties among protective countries, 
from which Great Britain had been 
excluded and which were due to expire 
about 1904 to 1906. The threat of a 
tariff might have regained a more favor- 
able position for Great Britain among 
her rivals. 

Rather than embarrass Mr. Balfour, 
under the circumstances, Mr. Chamber- 
lain resigned from the Cabinet and 
gave himself to propagandizing for his 
cause. Five other Ministers of free 
trade bias also resigned and the cam- 
paign began inearnest. The Tariff Re- 
form League was organized at Birming- 
ham, while the Tariff Commission 
originated by Mr. Chamberlain pro- 
ceeded to draw up a “scientific” tariff. 
Mr. Chamberlain traveled over the 
country preaching the advantages of 
fiscal reform to local industries, and 
planning to force an election on the is- 
sue.** Mr. Balfour, however, managed 
to maintain such an even balance in his 
fiscal views that “‘each section of his 
party could interpret them in its own 
favor.”*’ The election was delayed 
and the campaign went on, with the 
Free Trade Union and the Cobden Club 


% For a short, vivid description of the cam- 
paign see Hirst, op. cit., pp. 49-56. 

* Hewins, op. cit., p. 17. Mr. Hewins states 
that in October, 1903, some eminent opponents 
informed him that Chamberlain could carry the 
nation. 


carrying on an extensive counter- 
propaganda. 

The difficulties facing the Balfour 
Government during these years must 
have been very great. Chamberlain’s 
efforts were splitting the party. Save 
for the fact that a party division at this 
time would have allowed the Liberals 
to come into power with their program 
of Irish Home Rule, there was little to 
hold the Unionist party together. A 
crisis finally came and Mr. Balfour 
tendered the resignation of his Minis- 
try. In the general election which 
followed, free trade was the dominant 
issue. The Unionists met with over- 
whelming defeat, and the Liberal party 
came into power with Sir Henry Camp- 
bell-Bannerman at its head. 

Although decisively defeated, tariff 
reform did not relinquish its place in 
the political arena. ‘The Tariff Reform 
League continued its activities, as did 
likewise Mr.Chamberlain’s Tariff Com- 
mission. Fuel was added to the con- 
troversy by the publication of a free 
trade memorandum on “The Fiscal 
Policy of International Trade,” pre- 
pared by the late Professor Alfred 
Marshall, the eminent economist, as a 
Parliamentary Paper.** 

Mr. Chamberlain, though forced by 
ill-health to retire from active partici- 
pation, retained a lively interest in the 
problem. Mr. Balfour, finally con- 
verted to the former’s ideas on fiscal 
reform, in 1909 declared himself a firm 
His new program advo- 
cated a duty on wheat, although he 
pledged that none would be levied 
on cotton and rubber. He argued fur- 
ther that tariff reform was essential to 
secure the home market from unfair 


38 While denying the need for tariff reform, 
Marshall did advocate the use of any and all 
financial weapons in reprisal against the refusal 
of the “ most-favored nation” privilege to British 
trade. Parliamentary Papers, 1908, 321. 

3° Drage, op. cit., pp. 155-6. 
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competition. The general election of 
1909, which the Conservatives forced 
on the issue of Mr. Lloyd George’s 
Budget, failed, however, to reseat 
them. 

Shortly after the election, opposition 
developed to the leadership of Mr. Bal- 
four, and, in November, 1911, he was 
supplanted by Mr. Bonar Law. The 
Unionist party now gave themselves 
to a complete scheme of protection 
and Imperial preference. Mr. Austen 
Chamberlain reported that the Con- 


_ gervative party proposed to put a 5 per 


cent duty on foreign foodstuffs and an 


average of 10 per cent on foreign manu- 


factures. At the party meeting in 
November, 1912, a movement success- 


_ fully took place to remove the referen- 


dum pledge of Mr. Balfour, which had 
promised to refer the principles of the 
tariff to a popular vote.*® At the same 
meeting, Mr. Bonar Law declared that 


iz = tariff reform was the party’s most con- 
_ structive plank, although food duties 


were involved. Later opposition which 


_ developed within the party forced the 


postponement of the proposal of food 
taxes. 
This is the situation in which we find 


tariff reform just prior to the period of 


the War. ‘The Conservative Party had 
committed itself irrevocably to tariff 


- reconstruction, that is, as irrevocably 


as a political party can. Public in- 
terest in the question waned just before 
1914 and was overshadowed by the 
problem of Ireland. As for industry 
and trade, since 19(5, imports and ex- 


- ports had shown a lively upw»rd trend. 


Dark forecasts about the retrogression 
and decline of Great Britain’s trade no 
longer were cap:.ble of arousing great 
interest. Fiscal reform was in the 
background and destined to remain 
there until the exigericy of a few and 


complex emergency should orce it 
out. 
“Hirst, op. cit, pp-58- 
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Tue ImpeRIAL CONFERENCES OF 1907 
AND 1911 


We are not ready to pass on to the 
developments of the War period until 
we have paused to consider the in- 
cidents of the two Imperial Con- 
ferences, as they came to be called, 
which took place in 1907 and 1911. 
The first, scheduled for 1906, was not 
held until the following year in order 
to allow the new Colonial Secretary, 
Lord Elgin, time for preparation. Ac- 
cording to past custom, members were 
invited to submit subjects for discus- 
sion. ‘The inevitable transpired; ques- 
tions of preference and Imperial organi- 
zation were among the most common 
ones presented.“' It almost appeared 
that the Conference would “redound 
to the advantage of the opposition 
party, owing to the evident promi- 
nence of preference.” * Its treatment 
in the Conference was characterized 
largely by debate, with the Liberal 
Ministers on the defensive before the 
British public with its divided senti- 
ment, ‘They were candid about having 
pledged themselves against “counte- 
nancing the smallest departure, no 
matter how trivial in itself, from the 
principles of the existing fiscal sys- 
tem.”’* Any concession to the Con- 
ference would have invalidated their 
platform and discredited them before 
the country. 

Nevertheless, there were some signifi- 
cant offers made by Colonial Ministers. 
Although the proposal for an inter- 
colonial “‘most-favored nation” ar- 
rangement, introduced by Mr. Deakin, 
the Australian Premier, was quietly 
quashed, definite offers of additional 
preference for reciprocation on Great 
Britain’s part were made by Australia, 
New Zealand and South Africa, while 


“ Jebb, op. cit., Vol. II, pp. 27-32. 


Ibid., pp. 64-5. | 
Ibid. pp. 181-7. 
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Newfoundland and Transvaal repre- 
sentatives agreed to subscribe to the 
1902 resolutions.“ Only the Indian 
representative opposed the idea. The 
discussion ended by the passage of 
resolutions, of which the first, proposed 
by the Liberal Ministers, was simply a 
reaffirmation of the old principle of 
fiscal freedom, well-couched in diplo- 
matic language, acknowledging the 
justice of permitting the special re- 
quirements and conditions of each 
member of the Empire to govern its 
contributions to Imperial commercial 
relations.“ Two other motions, one of 
general nature and the other a strong 
reaffirmation of the 1902 resolutions 
were passed, the British ministers, of 
course, dissenting from the latter.‘ 

In the 1911 Conference two steps 
were taken which may be regarded as 
victories for the Colonial delegates. 
The first was the acceptance by the 
Conference of a Canadian proposal that 
His Majesty’s Government should open 
negotiations with several foreign gov- 
ernments in order to secure liberty for 
any of those who might choose to with- 
draw from the operation of certain 
commercial treaties.“* No invalida- 
tion of the treaty regarding the rest of 
the Empire was desired. What was 
sought was such release from outside 
obligations as would enable the exten- 
sion of intra-Empire preference ar- 
rangements, and also the privilege of 
the dominions to erect higher protec- 
tive duties against whomever they de- 
sired. ‘The Crown’s acquiescence was 
merely a diplomatic step, for its ac- 
ceptance contained the condition that 


“Jebb, op. cit., Vol. IL, pp. 187-218. 

“He was a delegate from the Indian Office, 
rather than India, and a Liberal supporter, ibid., 
pp. 219-22. 

Proceedings of the Imperial Conference, 1907 
(Cd. 3523), pp. 429-38. 

Ibid., pp. 439-40 and 429. 

© Procesdings of the Imperial Conference, 1911 


(Cd. 5745), pp. 883-9. 


new treaties could be negotiated to re- 
place existing ones, a condition which 
required the accession of the other 
parties, and was impossible of attain- 
ment. 

The second resolution, passed unan- 
imously, was by far the more signifi- 
cant.*®? It proposed a Royal Commis- 
sion representing all sections of the 
Empire to investigate and report upon 
the natural resources of each part of the 
Empire, the facilities for production 
and trade, and the effect of existing 
commercial legislation. On the whole, 
such a resolution could cause the Lib- 
eral Government no embarrassment. 
Yet it may be considered a colonial 
victory because it committed the Lib- 
eral Ministers to a more decided Im- 
perial policy than they had been willing 
to assume heretofore. 

It is plainly very difficult to interpret 
the influence these Conferences may 
have had upon the Liberal Home Gov- 
ernment. The 1907 Conference was 
its initial contact with that sort of 
political pressure. It is not unreason- 
able to suppose that an ineffaceable im- 
pression was made by a realization of 
the vast resources and population rep- 
resented at the Conference table.*° 
This impression may have prepared the 
way for its war-time protectionist 
compromise. Whatever the possibili- 
ties on that score may be, one thing 
only was certain, the Crown’s position 
for the time on the question of trade 
relations with the colonies was clearly 

49 Likewise a Canadiah suggestion offered as a 
compromise ‘ga stronger Australian resolution 
reaffirming the 1902 preference resolutions, to 
which, of course, the Home Government could 
not assent. Ibid., pp. 339 

‘It is significant to mote here that Mr. 
Richard Jebb, the authority on Imperial Con- 
ferences, observes a certain sympathy in Mr. 


Lloyd Ge,.rge’s speeches to the preference idea 
and Impe. al movement. Party obligations, as- 


serts Mr.’ -bb, prevented him from being more 
generous his attitide. Mr. Jebb wrote in 
1911. See his work, ol. Il, pp. 233-40. 
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defined. It succeeded in checking ef- 
fectively, though only temporarily, 
further advances toward preferential 
protection. 


Tue Extent oF PREFERENCE GRANTS 
BY THE SELF-GOVERNING DoMINIONS, 
1900 To 1914 


It is illuminating to note briefly, be- 
fore leaving this period, the extent to 
which tariff preferences on British 
manufactures had come to be granted 
by the various colonies. Canada, for 
instance, had followed up her original 
preference grant of 1897 with an addi- 
tional grant in 1900, extending to one 
third of the existing duties. Com- 
plaints from Canadian manufacturers 
brought a reduction in this preference 
in 1904." In 1907, uniform _per- 
centage preference was abandoned, 
and specified preference rates were 
substituted showing variously a greater 
or less reduction than one third on 
British goods. In addition, an inter- 
mediate tariff for purposes of negotia- 
tion was adopted. 

Following Canada’s example in this 
respect, New Zealand, in 1903, added a 
surtax to certain imports, some thirty- 
eight items, from foreign countries.” 
This number was increased to one 
hundred and ninety-four in 1907. 
Under a reciprocity clause in the 1903 
_ Act, she entered into a preferential ar- 
_ rangement with South Africa in 1906, 
but reached no other agreements either 
with foreign countries or other colo- 
nies. In Australia, however, a prefer- 
ential tariff did not make its appearance 
until 1908, although she entered into 
a reciprocal arrangement with South 
_ Africa two years before.“ The basis of 
her tariff preference was, as with New 


51 Culbertson, W. S., International Economic 
_ Policies (Appleton, N. Y., 1925), pp. 161-2. 

Tbid., pp. 170-1. 

 Ibid., p. 176. 


4 Ibid., pp. 165-6. 
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Zealand, protection of her own indus- 
tries first. Consequently, preferences 
were created by increasing the duties 
on imports from other countries. Not- 
withstanding this, it was reported by 
the Dominions Royal Commission that 
throughout Australasia there existed a 
marked enthusiasm for the principle.® 

South Africa, with her Customs Un- 
ion and her tradition of protection 
might have been expected to enact a 
preference tariff at an early date. It 
was not accomplished, however, with- 
out overcoming some opposition, espe- 
cially that of Cape Colony. Only 
through the efforts of Lord Milner, His 
Majesty’s High Commissioner in South 
Africa, and those of Mr. Chamberlain, 
was the preference promised at the 
1902 Conference, enacted the following 
year. 

The preferences granted by the 
colonies were unquestionably not large. 
Most of them were obtained by in- 
creasing the duties on foreign produce, 
colonial industry being amply pro- 
tected against British products, though 
some British goods profited by them. 
Concerning the extent of their influence 
on Empire trade, there exists no barom- 
eter for measurement.*’ As to their 
effect upon the British fiscal policy, 
conclusions will be suggested later as 
the reader acquaints himself with 


% Dominions Royal Commission, Second In- 
terim Report, 1914 (Cd. 7210), p. 7. 

% Bruwer, op. cil., p. 122. The Premier of 
Cape Colony, however, favored preference at the 
Colonial Conference of 1902. 

57 The amounts of duty remittances or reduc- 
tions by the various dominions for the few years 
prior to the War are suggestive. For example, 
they were, for Australia, in 1910, in thousand 
pounds sterling, 972; Canada, 1303; New Zea- 
land, 536; South Africa, 594; and in 1913, for 
Australia, 1244; Canada, 1573; New Zealand, 
760; and South Africa, 628. See in this connec- 
tion the Dominions Royal Commission, Second 
Interim Report, 1914 (Cd. 7210), p. 7; Fifth 
Interim Report, 1917 (Cd. 8457), p. 7; Third 
Interim Report, 1914 (Cd. 7505), p. 7. 
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further developments. Unquestion- 
ably, some pressure from colonial 
sources was being felt in Downing 
Street. 

Our procedure up to this point has 
been to acquaint the reader, as briefly 
as possible and yet as exhaustively as 
space has permitted, with the imme- 
diate background of the British tariff 
problem, to the end that a more search- 


OLLOWING the outbreak of the 
World War, the Asquith Liberal 
Government early faced difficulties 
with its program. Having failed to 
achieve any conspicuous military suc- 
cess, the Government found that politi- 
cal expediency made it necessary to 
take several Conservative leaders into 
the Cabinet. The object, it was 
averred, was to effect a national unity 
and unanimity, essential to a successful 
termination of the War. Domestic 
controversies, in the meanwhile, were to 
be placed, as Mr. F. W. Hirst states, 
“in cold storage.”’ With a substantial 
majority in the House of Commons, 
and a War of unprecedented propor- 
tions going on, it did appear that the 
issue of protection and _ preference 
would be obscured. 

Several circumstances operated to 
vitiate this possibility. In the first 
place, British industry was finding it- 
self tremendously handicapped by the 
lack of certain essential products whose 
production was controlled by enemy 
interests. The military handicap of 
being so thoroughly a dependent in- 
dustrial nation was forcefully brought 
to the attention of statesmen, officials 
and business men. In the second place, 
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ing survey of the recent trend toward 
protection may be made. The follow- 
ing chapter will treat the protectionist 
developments during the War, and the 
succeeding one will carry the study up 
to the present time. Subsequent chap- 
ters deal statistically with an analysis 
of British economic trends and their 
significance in explaining the late pro- 
tectionist movement. 


sth. ts 


there was an inevitable and universal 
realization of certain reputed economic 
designs of Germany which were said to 
be a part of her general war policy. 
Coupled with this was a growing fear 
that Germany was preparing to sweep 
down and destroy all Britain’s industry 
and trade. Then there were the colo- 
nies which so patriotically had stood by 
the mother country in her emergency, 
placing the latter, however, in a posi- 
tion of very real obligation. Finally, 
certain problems of expediency arose 
necessitating fiscal action for temporary 
alleviation. 


Tue McKenna Duties or 1915 


The first of the circumstances to be 
treated here belongs in the last of the 
above-named categories. In Septem- 
ber, 1915, Mr. Reginald McKenna, the 
Chancellor of the Exchequer, proposed 
a startling innovation. His Budget 
contained a 3314 per cent duty upon a 
series of articles, including motor cars, 
motor cycles and parts thereof, cinema 
films, clocks, watches, musical instru- 
ments, plate glass and hats. He urged 
in his proposals that goods of such a 
nature should be taxed from the very 
outset in order to provide revenue and 
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to cut consumption which was deemed 
unnecessary. He denied that it was a 
question of tariff reform or of protec- 
tion. His purpose, which so fre- 
quently has been misinterpreted, is 
best set forth in his own words:? 


We have to tax now with objects beyond 
revenue, with objects which are purely 
temporary, and without regard to the per- 
manent effect upon trade. We must look 
at the state of our foreign exchange. We 
must discourage imports. Some of us think 
that, in ordinary circumstances, imports if 
excessive will necessarily be discouraged 
and exports will necessarily increase. But 
this is not true today. We cannot increase 
our exports because our capital and labor 
are otherwise engaged. We have then to 
look upon the reduction of imports as an 
object in itself. Then we also have to have 
strict regard to the necessity of reducing 
consumption. If, thus, we can by any 
means of taxation, at one and the same 
time, reduce imports, and reduce consump- 
tion, and bring in revenue, then I think, for 
the moment at any rate, we may consider 
to have found an ideal system. 


It was also contended in defense of 
these duties that shipping space would 
be saved, although this argument could 
not be advanced for all articles. Of 
course, the preference proponents were 
not missing, but such proposals as 
they made were rejected.‘ As for the 
length of time that the duties would 
remain a part of the fiscal system, it 
was practically promised by Mr. Mc- 
Kenna that they were strictly a war 
measure and would be discontinued 
with the passing of the emergency.5 


! Parliamentary _ Debates, 
LXXIV, 1915, Col. 1724-5. 

2 Ibid., Col. 351-2. 

* Hirst, op. cit., p. 63. Mr. Hirst emphasizes 
_ this idea of shipping space economy as an argu- 
- ment for the McKenna duties, though the writer 
was unable to find any emphasis upon it in the 


Commons, Vol. 


House Debates. 


* Parliamentary Debates, op. cit., Col. 1749-62. 
5 Ibid., Col. 1724-5. 


Tue Paris RESOLUTIONS OF 1916 


Concurrently with the adoption of 
the McKenna duties, in fact since the 
outbreak of the War, certain suspicions 
and fears regarding Germany’s eco- 
nomic motives had been growing. Busi- 
ness men in general were filled with 
grave misgivings, and continually dis- 
turbed by dreadful apparitions con- 
cerning post-war trade. A Sub-Com- 
mittee of the Advisory Committee to 
the Board of Trade, conducting an in- 
vestigation into the condition of a 
group of minor industries about this 
time, came to the conclusion that the 
question of protection was the most im- 
portant they had to consider. “ Prac- 
tically all the representative firms and 
associations consulted by us,” stated 
the Report, “asked for a measure of 
protection.””"® There was a widespread 
fear, the Committee further noted, 
that the country would be flooded with 
German and Austro-Hungarian goods 
after the War, “sold at any price they 
would bring with a view to capturing 
trade hitherto carried on by enemy 
countries.”” Business men testified to 
the Committee that German industries 
were producing and accumulating 
stocks preparatory for this purpose.’ 

The Sub-Committee concerned itself 
with other phases of protection, and in 
its report urged several recommenda- 
tions of a revealing nature. If we may 
interpret them as a rather substantial 
representation of British business and 
industrial opinion at that time, some 
light is shed upon subsequent develop- 
ments. A portion of the report is well 
worth quoting in this connection:’ 

We are of the opinion that, when the na- 
tional supplies of certain manufactured ar- 


* Committee's Report, 1916 (Cd. 8275), p. 11. 
Of course, some of these industries are those 
which suffered most from pre-war competition. 

Ibid., p. 11. 
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ticles, which are of vital importance to the 
national safety or are essential to other in- 
dustries, have fallen into the hands of manu- 
facturers and traders outside this country, 
British manufacturers ready to undertake 
the manufacture of such articles in this 
country should be afforded sufficient tariff 
protection to enable them to maintain such 
production after the War. 

With reference to the strongly expressed 
opinion of many of the witnesses that the 
enactment of protective duties on the in- 
dustries other than those referred to in the 
preceding paragraph, which have formed 
the subject of our inquiry, is essential to 
their maintenance, we wish to report that 
in view of the following considerations: 

(a) That there exists a strong desire to 
respond to the feelings of our Dominions in 
favor of an Imperial Preference in trade, 
and that there is also a strong desire to ar- 
range preferential trading with those who 
are our Allies in the present War, and 

(b) That the present high direct taxation 
tends to raise the rate of interest on money, 
and cheap abundant capital for the em- 
ployment of their labor is of the greatest 
importance to the working classes, 

It will be necessary to impose some 
widely spread import duties, and we are 
therefore prepared to recommend that a 
larger proportion of the revenue be raised 
by import duties. 

We are of the opinion that such import 
duties would go a long way towards satisfy- 
ing the requests for special protective treat- 
ment for the industries which we have 
under consideration. 


It was in the sentiment revealed by 
this Report that the famous Paris 
Resolutions originated. The same 
month in which it was published, Janu- 
ary, 1916, a motion was made and 
passed unanimously in the House of 
Commons, which called upon the Gov- 
ernment “to enter into immediate 
consultation with the Governments of 
the Dominions, in order, with their aid, 
to bring the whole economic strength of 
the Empire into codperation with our 
Allies in a policy directed against the 

* Hewins, op. cit. pp. 37-40. 
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enemy.’”® The Paris Economic Con- 
ference followed in June, and passed a 
series of resolutions, framed in advance 
by Mr. Walter Runciman, President of 
the Board of Trade, with the approval 
of Mr. Herbert Asquith, the Prime 
Minister; Mr. Walter Long, the Colo- 
nial Secretary; and two representatives 
of the Dominions, Mr. W. M. Hughes, 
and Sir George Foster. The resolu- 
tions included recommendations for 
Allied economic measures during the 
period of the War; during the period of 
reconstruction; and lastly, permanent 
measures. In them, among other 
things the Allies agreed to take all 
necessary steps to make themselves 
independent of the enemy countries, 
so far as raw materials and manufac- 
tured products, as well as financial, 
commercial and maritime organization 
were concerned." Accordingly, almost 
any methods could be applied in 
carrying out the agreement, as the 
subsidizing, direction or control of 
enterprises by governments; financial 
assistance for the encouragement of 
scientific and technical research, and 
the development of national industries; 
the application of customs duties or 
prohibitions of a temporary or per- 
manent character, or a combination of 
them all. Whatever the method, the 
object desired was such increased 
production within Allied territories as 
to enable them to develop and main- 
tain their economic position inde- 
pendently of enemy countries. 

Referring to these resolutions shortly 
after, Mr. Asquith announced in the 
House of Commons that they had been 
adopted as part of the Government’s 
policy, which he hoped met with the 
approval of Parliament.” In defend- 


1° Thid., p. 38. 

1 Paris Economic Conference, 
1916 (Cd. 8271). 

2 Parliamentary Debates, 
LXXXV, 1916, Col. 340-1. 
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ing this action, he gave classic expres- by 8 
sion to the general trepidation current le Lorp BaLFour or BURLEIGH a 
at the time. He declared:" CoMMITTEE of t 
The Committee, known as the Com- 
The War has opened our eyes to the full mittee on Industrial and Commercial | “4 
meaning and manifold implications of the Policy after the War, was composed of fact 
German system of economic penetration, alk Weare d Liberal 
and commercial and financial control of \onserva the 
vitally important industries and to the bers. It began its work at once and and 
use to which vantage ground gained by this shortly issued an interim report, which TH: 
system can be put in war. It is difficult— appeared just before the meeting of the | *™ 
indeed, I think it is impossible—to believe Imperial War Conference, a Conference 
that Germany would not be animated by consisting of all the Colonial Premiers. 1 
the same spirit and policy when the Waris The Committee felt, as they stated in had 
over, and that she will start, be it observed, an accompanying letter to the Prime | Ur 
with certain very considerable advantages. Minister, that, though acts in restraint Em 
They are already organizing their industry of trade are distasteful in the abstract, int 
—and do not let us be blind to this—for an t erat 
atiack on our Allied markets and for a ub 
vigorous and, if possible, victorious com- tempt to meet the declared wishes of A 
petition in neutral markets. It is then in the dominions and the colonies very ae 
our view—when I say our view I mean the desirable."° The sacrifices made and _ 
view of the Allied Powers—necessary to the services rendered, it was further | 5im 
make thorough preparations for the coming stated, made the time particularly ap- wit] 
peace, and the Paris Economic Conference propriate for the declaration of such a | I 
and the Resolutions passed there represent policy. ‘Then, too, the Committee felt | of I 
the attempt of the Allies to decide the gen- that the recovery of trade lost during tion 
eral My on which that preparation should the War, the securing of new markets, | [tr 
a and the consolidation of Empire re- | &P! 
Adoption of the resolutions as part of | sourcescould best befacilitatedthrough- | TP" 
the Government’s policy was not with- out the Empire, by a system of mutual | "on 
out opposition, because Mr. Asquith protection. Consequently, the Com- the 
had pledged that the British delegates mittee presented the following resolu- Brit 
would return from the Paris Conference tions:'” Brit 
uncommitted.* The Government an- 1. In the light of the experience gained a 
nounced, however, that no action would during the War, we consider that special 
be taken immediately, but that a Com- steps must be taken to stimulate the pro- desc 
mittee had been appointed under the duction of food-stuffs, raw materials and futu 
Chairmanship of the late Lord Bal- manufactured articles within the Empire clar 
four of Burleigh, to investigate and wherever the expansion of production is | has: 
present definite means of carrying out possible and economically desirable for the men 
the suggestions of the resolutions. safety and welfare of the Empire asa whole. opm 
on . . 2. We therefore recommend that His es 
hus, the question of Parliamentary Goy pe 
Majesty’s Government should now declare depe 
approval was postponed until the T€- their adherence to the principle that preference 
port from this Committee was received, should be accorded to the products and manu- ad 
and definite proposals were ready to be _factures of the British overseas Dominions, in ines 
made. respect of any Customs Duties now or here- clau 
8 Parliamentary Debates, Commons. Vol. = rd imposed on imports into the United - 
LXXXV, 1916 Col. 333. 
4 Jbhid., Col. 380-2. 16 Interim Report, 1917. (Cd. 8482), p. 1. 
[bid., Col. 339. p. 3. (Italics are the writer's). 
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$. Further, it will, in our opinion, be 
necessary to take into consideration, as one 
of the methods of achieving the above ob- 
jects, the desirability of establishing a wider 
range of Customs Duties which would be re- 
mitted or reduced on the products and manu- 
factures of the Empire and which would form 
the basis of commercial treaties with Allied 
and Neutral Countries. 


THe RESOLUTIONS OF THE IMPERIAL 
War CONFERENCE, 1917 

The Imperial War Conference, which 
had been called for the purpose of se- 
curing closer co-operation within the 
Empire in pushing the War, met early 
in the spring of 1917. After due delib- 
erations, of which but smatterings are 
published, a resolution was passed by 
the Conference favoring the establish- 
ment of an Imperial preference system. 
Since the resolution had previously met 
with the unanimous approval of the 
Imperial War Cabinet, consisting only 
of Imperial Prime Ministers, its adop- 
tion in reality was mere reaffirmation.'® 
It represented, as passed, not only an 
expression of opinion by the Colonial 
representatives, as had former resolu- 
tions of Imperial Conferences, but also 
the expression of an opinion by the 
British Government. Thus, Great 
Britain tied herself definitely to a policy 
of Imperial preference. 

This resolution which Mr. Hewins 
describes as the “key” resolution to 
future developments of policy, de- 
clared in definite terms that “‘the time 
has arrived when all possible encourage- 
ment should be given to the devel- 
opment of Imperial resources, and 
especially to making the Empire in- 
dependent in respect to food supplies, 
raw materials, and essential indus- 
tries.” The resolution contained a 
clause, moreover, which expressed un- 
equivocal approval of the principle that 

18 Hewins, op. cit., pp. 41-2. 

Proceedings of the Imperial War Conference, 
1917 (Cd. 8566), pp. 114-5. 
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each part of the Empire should give 
especially favorable treatment and 
facilities to the produce and manufac- 
tures of other parts of the Empire, with 
due regard, of course, for the interests of 
the Allies. In addition, arrangements 
should be made to induce British emi- 
grants to settle within the Empire. 
Concerted Imperial action, finally, was 
deemed necessary to arrange in the fu- 
ture for an adequate food supply and its 
transportation, and also for the control 
and economical utilization of resources 
essential for national purposes. 

Since this action was concurred in by 
the British Government, the next step 
was the working out of a practical pref- 
erence plan. Mr. Long, the Colonial 
Secretary, announced in the House of 
Commons, a Cabinet Committee to in- 
quire and report on the methods re- 
quired to render the resolution effec- 
tive.2° This Committee, called the 
Committee on the Trade Relations of 
the United Kingdom within the Em- 
pire, considered a group of subjects 
such as: (1) preference both by means 
of tariff and administrative measures, 
(2) the position of commercial treaties 
in view of conditions arising out of the 
War; (3) the resources of the British 
Empire.” 


Tue Lorp Batrour or BURLEIGH 
ComMITTEE, Finau REPORT 


In the meantime, the final report of 
the Balfour of Burleigh Committee was 
received, recommending a comprehen- 
sive change in the fiscal policy. These 
recommendations are the culmination 
of the war movement toward tariff 
protection. Their inclusion here is, 
therefore, pertinent 

(1) The producers of this country are 


20 Parliamentary Debates, Commons, Vol. 
XCVII, 1917, Col. 1003. 

21 Hewins, op. cit., pp. 43-4. 

= Committee on Commercial and Industrial 
Policy after the War, Final Report, 1918 (Cd. 
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entitled to require from the Government 
that they should be protected in their home 
market against “dumping” ..., and 
against the introduction of “ sweated goods.” 
. . . We agree that it will often be difficult 
to distinguish between “dumping” and 
between cheap production and “sweating,” 
but it will be the duty of our trade represen- 
tatives in foreign countries to investigate 
and report on these matters, and reliance 
must be placed upon the manufacturers in 
this country, so that the operations of the 
customs officials may be intelligently di- 
rected to stop these unfair forms of trade. 

(2) Those industries which we have de- 
scribed as “key” or “pivotal” should be 
maintained in the country at all hazards, 
and at any expense. No ordinary economic 
rules apply to the situation of these minor 
but important industries. They must be 
kept alive, either by loans, by subsidies, by 
tariffs, or Government contracts, or in the 
last event, by Government manufacture. 
They will necessarily be subject to Govern- 
ment supervision. 

(3) As regards other industries, protec- 
tion by means of customs duties or Govern- 
ment assistance in other forms should be af- 
forded only to carefully selected branches of 
production which must be maintained either 
for reason of national safety, or on the gen- 
eral ground that it is undesirable that any 
industry of any importance to our economic 
strength and well-being, should be allowed 
to be weakened by foreign competition, or 
brought toany serious extent, in this or other 
ways, under alien domination or control. 

(4) Preferential treatment should be ac- 
corded to the British Overseas Dominions 
and Possessions, in respect of any Customs 
Duties now, or hereafter, to be imposed in 
the United Kingdom, and consideration 
should be given to the expediency of other 
forms of Imperial Preference. 

(5) As regards our commercial relations 
with our present Allies and with Neutrals, 
the denunciation of existing commercial 
treaties for the purpose of affording special 
treatment to such of our Allies or of the 
Neutrals as might be disposed to make 
reciprocal concessions, is unnecessary and 
unexpedient. But the present opportunity 
should be taken to endeavor to promote our 
trade with the Allies, and consideration 
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should be given to the possibility of utilizing 
for purposes of negotiation with them and 
present Neutrals, any duties which may be 
imposed in accordance with the principles 
which we have laid down before. 


In addition to these recommenda- 
tions, a Special Industries Board was 
proposed, to work with the Board of 
Trade, in determining essential indus- 
tries which should otherwise be main- 
tained on general grounds of safety or 
economic desirability.2* Some assist- 
ance to such industries ought to be ex- 
tended, it was felt, but it was admit- 
tedly difficult to determine just what 
industries should be included. The 
Committee suggested that the list 
might possibly include, indeed, ap- 
peared to them to include, the heavy 
iron and steel industries, the numerous 
branches of manufactured iron and 
steel goods; the engineering trades, in- 
cluding electrical and motor engineer- 
ing; the production of a considerable 
number of non-ferrous and ferro- 
alloys; ship-building; many branches of 
the chemical trades; the textile trades, 
almost as a whole; the manufacture of 
various classes of rubber goods, espe- 
cially tires; and the leather industries. 
Nearly every important British in- 
dustry is included in one of these cate- 
gories; and hence, falls within the scope 
of this recommendation, according to 
the Committee itself. 

As a matter of fact, most of the in- 
dustries in question did feel that they 
should be the recipients of protection 
under this head. The accompanying 
table, Table I, which will merit the 
reader’s careful attention, summarizing 
the recommendations of various De- 
partmental Committees appointed by 
the Board of Trade to consider the 
position of some of these industries fol- 


% Committee on Commercial and Industrial 
Policy after the War, Final Report, 1918 (Cd. 
9035), p. 52. 


Tal 


= 
q 4 
| 
Ele 
Eng 
Ship 
Ti 
(a 
(b 
ix (d 
aa 


Great Britarn’s Recent TREND TowarpD 205 


Taste I—Grvinc Summaries OF THE STATEMENTS AND Wits ReGcarp TO 

Protective Tarirrs Founp tn THE Reports oF THE VARIOUS DEPARTMENTAL CoM- 

MITTEES APPOINTED BY THE Boarp oF TRADE TO CONSIDER THE POSITION OF 
Certain Inpustries AFTER THE 


Industry 


The Position of the Industry on 
Protective Tariffs as Evidenced 
by the Reports 


Amount and Type of Tariff te 
Suggested 


Electrical Trades‘ == ~~ ~+| Many witnesses expressed the | Duties should be sufficiently high 
sath ta view that protection would be to afford ample protection. 
a - necessary after the War Measures should be enacted 

against dumping 
Engineering Trades* Majority of Committee believed | No definite suggestions, save with 
™ tariff would be necessary regard to preference which 
Aelia ought to be large enough to 


induce reciprocal treatment 


Iron and Steel Industries * 


a 


Committee believed that safe- 
guarding would be necessary. 
Feeling unanimous in industry 
for this sort of protection. 
Also a general protest against 
dumping 


Amount should be large enough 
to safeguard and protect indus- 
try. Preferences large enough 
to induce reciprocity should be 
given. Dumping should be 
prevented 


Shipping and Ship-building 


Trades 
w 


Committee reported industry as 
opposing duties on any article 
used by them, urging need of 
freedom in making purchases. 
Sentiment in favor of anti- 
dumping legislation <4 


The Textile Trades: 
(a) The Cotton Industry ® 


Little demand in this industry 
for any change in the present 
policy. Fear increase of pro- 
duction costs if duties imposed 


(b) The Woolen Industry ® 


Differences of opinion among 
producers of woolen and 
worsted goods for men. Dress 
goods producers favor protec- 
tion 


Dress goods producers desire a 
small tariff on yarns and a 


higher one on dress goods . 


(c) The Carpet Industry ® 


Large majority of producers in 
this industry seem to favor 
protection 


A tariff as high as 20 per cent sug- 
gested, with preference for the 
Dominions and Allies 


(d) The Silk Industry ® 


Practically a unanimous request 
for a tariff. Said to be an 
“infant” industry 


Varying duties suggested from 
12 per cent to 40 per cent with 
Empire goods free 


(e) The Jute Industry * 


In favor of protection, especially 
a type of export duties profit- 
able to itself 


An export duty on jute leaving 
India with a refund in favor of 
Empire destinations 
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_ The Position of the Industry on ‘ 
7 Industry Protective Tariffs as Evidenced Amount ae d Pe of Tariff 
by the Reports usee 
and (f) The Linen Industry*® | A general feeling in favor of pro- | No suggestion save that distine. 
_ 4s tective duties tion be made between Allied 
wW and enemy countries 
5 (g) The Hosiery and Fab- | A practically unanimous demand | No particular amount of tariff 
- ric Glove Industry § for tariff protection in the duties suggested 
hosiery industry. Cotton ho- 
siery and gloves ask for pro- 
tection to establish large scale ‘4 
(h) The Lace Industry * Same situation as above. Ma-/| No particular amount of tariff 
oh he fy chine lace industry in need of duties suggested 
scale production 


! Departmental Committee Appointed by the Board of Trade to Consider the Position of the 
Electrical Trades After the War, Report, 1918 (Cd. 9072), pp. 8, 9 and 12. 

? Same, Engineering Trades, Report, 1918 (Cd. 9073), p. 37. 

3 Same, Iron and Steel Industries, Report, 1918 (Cd. 9071) pp. 28-32. Two members of the Com- 
mittee dissented from the majority opinion that protection would be necessary after the War. 

‘Same, Shipping and Ship-building Trades, Report, 1918 (Cd. 9092) pp. 28-9. 

5 Same, Textile Trades, Report, 1918 (Cd. 9070), pp. 122-4. 


lowing the War, shows us the extent to 
which this was true.®> Only one, ship- 
building, was opposed in any strenuous 
way to the proposal of tariff protection; 
most of the others, save cotton, were 
apparently strongly in favor.** The 
same conviction among business men, 
that protection following the War 
would be highly beneficial, had been 
expressed earlier for certain of the 
minor industries.2”. Beyond a doubt, a 
general sentiment was being crystal- 
lized among industrialists in favor of 


% See citations at foot of Table I. 

* It is significant, perhaps, to point out here 
that the number of persons employed in the in- 
dustries favorable to protection was roughly 14 
per cent of the total number of persons gainfully 
employed, in June, 1921. This figure has been 
obtained from a study of population statistics 
contained in the Committee on Industry and 
Trade, Survey of Industrial Relations, pp. 403-15. 

*7 Sub-Committee to Advisory Committee of 
Board of Trade, Report, op. cit. 


fiscal revision, if not in favor of adopt- 
ing a comprehensive tariff system. 


Tue CONFERENCE OF 1918 
AND THE CLOSE OF THE WAR 


These recommendations of the Bal- 
four of Burleigh Committee did not 
lead to immediate action on the part of 
the Government, for it was commonly 
understood that no action was to be 
taken until after the close of the War. 
They were, however, considered by the 
Imperial War Conference of 1918, and 
were made the basis of a number of 
“practical resolutions,” in the form of 
recommendations for consideration by 
the respective Governments of the 
Empire.*® The recommendations con- 
stituted a large scheme for the economic 

*8 Mr. Hewins was Chairman of an Economic 
Committee of the Imperial War Conference 
which drafted the recommendations. See bis 
book, op. cit., pp. 44-5. 
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development of the Empire, and were 
approved unanimously.** The chief 
concern behind them, according to Mr. 
Hewins, was Imperial development 
during the period of reconstruction, the 
duty of the British being first to set 
their own house in order. Representa- 
tives of the Empire at the approach- 
ing Peace Conference could be guided 
thus in defining their position.*® 

Shortly after the War came to a 
close, there followed the famous elec- 
tion of 1918, by which Mr. Lloyd 
George was returned to power at the 
head of a new Coalition Government. 
Like its predecessor, it was a compro- 
mise, and because of this, did not sub- 
mit the resolution of the 1917 Imperial 
War Conference to the House of 
Commons, as would have been the con- 
stitutional procedure.** It was clear, 
however, what position the new Govern- 
ment would take onthis question. Mr. 
Lloyd George had addressed the Lord 
Privy Seal prior to the formation of his 
election manifesto :** 


I have already accepted the policy of 
Imperial Preference as defined in the 
resolution of the Imperial Conference to the 
effect that a preference will be given on 
existing duties which may subsequently be 
imposed. As regards other aspects of this 
problem, I am prepared to say that the 
“key” industries on which the life of the 
nation depends must be preserved. I am 
prepared to say also that in order to keep 
up the present standards of production and 
develop them to the utmost extent possible, 
itis necessary that security should be given 
against the unfair competition to which our 
industries have been in the past subjected 
by the dumping of goods below the cost of 
production. Beyond this I should say we 
must face all of these questions with new 
eyes, without regard to pre-war views or pre- 

*® Proceedings of the Imperial War Conference, 
1918, (Cd. 9177), pp. 4-9. 

® Hewins, op. cit., p. 45. 

Thid., p. 46. 

® Quoted i in Parliamentary D Debates, Commons, 
Vol. 114, 1919, Col. 823-4.” 
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war speeches. The object which we have 
in view is to increase to the greatest possi- 
ble extent production in this country. . . . 


Tue INTRODUCTION OF PREFERENCE 
INTO British Tarirr LEGISLATION 


When Parliament met again, it was 
announced that a bill would be in- 
troduced shortly for the prevention of 
dumping.* None appeared and the 
proposal was forgotten temporarily 
upon the presentation of the Budget, 
introduced by Mr. Austen Chamber- 
lain, then Chancellor of the Exchequer. 
Here it was proposed to allow prefer- 
ences upon a number of existing duties.™ 
The range of duties upon which prefer- 
ence was to be granted was not large, 
and no proposal was made to increase 
their number, a procedure which is said 
to have side-tracked free trade opposi- 
tion. But Mr. Chamberlain observed 
with some significance in his Budget 
speech that: ‘““Though the beginnings 
be small, there are vast opportunities 
for the development of British Imperial 
trade to be secured by promoting that 
trade along the line of preference.” * 
In other words, this was merely, in his 
conception, a first step. Included in 
the plan was a preference grant of one- 
third on the McKenna duties, which 
were to be continued; a preference 
grant of one-sixth on tea, coffee, sugar, 
and motor spirits; and a preference of 
varying rates upon wines and spirits. 
The approval of Parliament being 
gained subsequently, the British Gov- 
ernment had given concrete expression, 
finally, to its war-time admission of the 
principle of Imperial preference. 


THe APPEARANCE OF SAFEGUARDING 


Following suggestions which had 
been made consistently during the 
War period, for the exclusion of cer- 


33 King’s Speech quoted, Ibid., Col. 326. 
* Budget Speech, Ibid., Vol. 115, Col. 198-9. 
Budget Address, [bid., Col. 195. 
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tain imports during the years im- 
mediately following the cessation of 
hostilities, in order to afford British 
industry an opportunity to recover, 
effort was made by the Coalition Gov- 
ernment to continue the controls and 
embargoes established for emergency 
purposes. No less than two hundred 
and sixty classes of goods, writes Mr. 
Hirst, were either prohibited or were 
allowed to enter British ports only in 
restricted quantities under licenses 
granted by the Board of Trade.* This 
practice was the cause of no little 
criticism. Lord Parmoor, in the House 
of Lords, asserted that these embargoes 
and licenses were illegal. A crisis was 
reached just before Parliament ad- 
journed, in August, when Sir John 
Simon announced his intention of im- 
porting certain prohibited goods from 
Spain.*7 A few days later, Mr. Lloyd 
George told the House of Commons 
that the policy was to come definitely 
to an end on September 1, explaining 
that it had been retained merely to 
shield industries during the period of 
demobilization, and that no further 
justification for it appeared to exist.** 

When Parliament met again, the 
Coalition Government introduced an 
anti-dumping bill. It received little 
support and consequently, was not 
pushed. There was arising consider- 
able opposition to the continuance of 
Government domination in business, 
which had come to obtain because of 
the War. This fact was one of the 
chief subjects of controversy during 
1920. A return to free trade sentiment 
was occurring. It even appeared that 
the Government proposals for the pro- 
tection of certain “key” industries 
would be rejected when introduced.* 


* Hirst, op. cit., pp. 64-5. 

Ihid., pp. 65-6. 

8 Parliamentary Debates, Commons, Vol. 119, 
1919, Col. 2009-10. 

3 Hirst, op. cit., p. 67. 
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Such a complete reversal of sentiment, 
however, did not come about, as was 
evidenced by the acceptance of the 
Dye-stuffs Import Regulation Bij} 
which was introduced in December.‘ 
The passage of this act prepared the 
way and assured the introduction of 
the Safeguarding of Industries Bill, 
Compelled by the pressure of its Con- 
servative participants, the Lloyd 
George Coalition finally offered two 
resolutions in the House of Commons 
to make good its election promises,“ 
The first provided that a customs duty 
of 33.3 per cent ad valorem should be 
imposed upon nine classes of articles 
whose manufacture was considered to 
be essential to success in war. These 
“key” articles included optical glass, 
laboratory porcelain, hosiery latch 
needles, metallic tungsten, and all 
synthetic organic chemicals. The see- 
ond resolution provided that a similar 
duty should be imposed on articles of- 
fered for sale in the United Kingdom at 
prices below their cost of production, or 
at prices below those at which similar 
goods could be manufactured in the 
Empire, owing to a depreciation of cur- 
rency in the country of origin. Manu- 
facturers desiring protection under the 
second resolution were to apply to. the 
Board of Trade, who would appoint a 
committee to survey the facts of their 
case, and report. The Board of Trade, 
upon a favorable report, could then is- 
sue an order authorizing the application 
of the duty, allowed under the second 
resolution, for three years. Such an 
action by the Board of Trade was sub- 
ject to confirmation by Parliament. 
Duties for different reasons could be 
levied simultaneously, but the total 
could not exceed 66 per cent. 


Public Bills, Vol. I, 1920, Bill 269. This bill 
made the importation of dye-stuffs illegal save 
under license. 

“ Parliamentary Debates, Commons, Vol. 142, 


1921, Col. 867. 


‘ 


> 
ti 
A 
fr 
ex 
re 
te 
ou 
th 
Ri 
0. 
on 
co 
‘ 
‘ 
De 

ta 
ch 
wl 
Br 
M 
= pl 
. du 
nu 
Se 
In 
inj 
th 
ex 
th 
co 
ta 
te! 
lik 
pr 


j Great Britarn’s Recent TREND TowarD PROTECTION 209 


The Bill embodying these resolu- 
tions was not finally passed until 
August, 1921. As Mr. André Sieg- 
fried has described it, it was “a regular 
protectionist arsenal.” Its passage is 
extremely important, because it rep- 
resents the climax reached by the pro- 
tectionist movement arising directly 
out of the War. Furthermore, it was 
the last act to be justified by the Paris 
Resolutions.“ To be sure, under Part 
I of the Bill, which went into force, 
October, 1921, duties were imposed for 
only five years; and under Part II, they 
could be levied for only three years. 


#® Public Bills, Vol. I, 1921, Bill 183. 

“Siegfried, A., Post-War Britain, (N. Y., 
Dutton, 1924), p. 25. 

“ Parliamentary Debates, Commons, 1921, Vol. 
146, Col. 843-922. 


NOLLOWING the passage of the 
Safeguarding of Industries Act, the 
tariff schedule of Great Britain in- 
cluded, first, the old revenue duties 
which had long existed as part of the 
British fiscal system; second, the 
McKenna duties which had been ap- 
plied continuously since their intro- 
duction in 1915; third, duties upon 
numerous articles which came under 
Schedule I of the new Safeguarding of 
Industries Act. Preferences of vary- 
ing amounts were allowed upon these 
three groups of duties. Finally, there 
existed Schedule II of the new Act, 
the application of which we have not 
considered as yet. Admittedly, such a 
tariff schedule contained a more ex- 
tensive commodity protection than a 
staunch Liberal free trader would have 
liked. Much of it represented a com- 
promise between the two principal 
parties during the years of critical 


a 


_Recent MANIFESTATIONS OF PROTEcTION, 1921 TO 1927 


In addition, the minute precautions of 


the second half, made its application 


most difficult. A large number of ar- 
ticles were added, nevertheless, to the 
British tariff list by Part I. So many, 
in fact, that Mr. Hewins was led to as- 
sert: “‘After the passage of this Act, 
it was, of course, absurd to suggest that 
this country any longer retained the 
Free Trade system.” * 

The War left many marks upon 
British institutions; and not the least 
important of these was the change 
affected in the fiscal system. This 
change might have proved to be a 
temporary one, which would be eradi- 
cated in the course of time. Our next 
chapter, therefore, will treat of the 
movement up to the present time. 


Hewins, op. cit., p. 50. 

meal 


emergency; it was not the result of a 
deliberate program of the Conservative 
Party. Therefore, the years following 
the War might well have witnessed its 
obliteration. No such thing occurred, 
as we shall see in this chapter. 


Tue APPLICATION OF THE SAFEGUARD- 
ING OF INDUSTRIES AcT, 
ScHEDULE IT 


Shortly after the passage of this Act, 
several industries made application for 
inclusion under Schedule II which em- 
bodied the second resolution on safe- 
guarding introduced by the Lloyd 
George Coalition Government. They 
alleged that German competition was 
made possible by that country’s de- 
preciated currency. The Board of 
Trade appointed committees to in- 
vestigate, and their findings being in 
the affirmative an Order was issued 
subsequently by the Board granting 
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the industries protection. Among 
_ those allowed relief by this means were 
the manufacturers of fabric gloves, 
glove fabrics, domestic glassware, and 
domestic hollow-ware of aluminum or 
enameled iron or steel. Another Or- 
der was issued shortly including gas 
mantles for the same reason.2 No 
other inclusions were allowed, although 
a number of applications were received. 
This was due in part to the difficulties 
encountered by investigating commit- 
tees in their efforts to determine 
whether goods were being sold below 
their cost of production in countries of 
origin, owing to the depreciation of 
their currencies.? It was also due to 
the official British interpretation of 
commercial treaties. Duties under 
this section of the Act could be allowed 
only against goods imported from 
Germany, because no commercial 
treaty was in existence with that coun- 
try.‘ Again, because of these treaty 
complications preferences could not be 
granted under Schedule II.5 
After a year’s existence, the Safe- 
guarding of Industries Act had fallen 
into serious disfavor. It did not seem 
to be accomplishing those things which 
had been promised for it. British 
trade and commerce, had sunk into 
severest depression. Apparently, the 
sentiment against protectionism had 
grown quite intense, for when Mr. 
Lloyd George’s Government fell, Mr. 
Bonar Law pledged that, if he were re- 
turned to power, there would be no 
further change in the fiscal system of 
the country. Security and confidence, 
which were so essential to Britain’s 
recovery, he asserted, could be ob- 


Order No. 1, Board of Trade Journal, Vol. 
109, pp. 141-2. 

*Order No.2, ibid, p.418. 

3 Hewins, op. cit., p. 49. 

Ibid., p. 177. 

5 Tbid., p. 50. 

* Speech in South London, Nov. 7, 1922. See 
The Times (London), Nov. 8, 1922. 
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tained best by refraining from any ex. 
periment; but he, of course, believed 
that she would profit by a change jp 
the long run. He also pledged that 
fiscal policy was not an issue of the 
election, and that his party would take 
no steps in that direction without 
mandate from the electorate. Such a 
pledge from a leading protectionist 
politician may be reasonably inter. 
preted as reflecting a popular reaction 
against additional tariff reform. 


Tue ImperiaL Economic CONFERENCE 
oF 1923 


Mr. Bonar Law had also announced 
his adherence to the policy of Imperial 
Conferences, during the campaign pre- 
ceding his election. The last Con- 
ference had been held in 1921, but had 
not considered the usually command- 
ing problem of protection and Imperial 
preference.’ An Imperial Customs 
Conference had met at the same time 
but had dealt with only minor problems 
of technical uniformities.® 

Upon his return to office, Mr. Law 
announced the meeting of another 
Conference to consider political prob- 
lems of the Empire, and at the same 
time, an Imperial Economic Conference 
to treat economic problems. Because 
of his pledge upon protection, however, 
the probable success of any considera- 
tion of the preference question by the 
Conference was greatly jeopardized. 
As the situation stood, a Conservative 
Government, which had been tied to an 
Imperial policy since 1907, apparently 
did not intend to propose any measures 
of a fiscal nature to render that policy 
effective.° 

Preparations for the two Conferences 


progressed, and a date was set for 


? Proceedings of the Imperial Conference, 1921 
(Cmd. 1474). 

® Proceedings of the Imperial Customs Confer- 
ence, 1921 (Cmd. 1231). 

* Hewins, op. cit., p. 57. 
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their meeting in October, 1923. The 
Empire Development Union, an official 
organization which had been formed to 
develop an Imperial economic policy, 
cabled the circumstances to the Gov- 
ernments of the various Dominions, 
and requested that they come to the 
Conferences prepared to consider and 
evolve only concrete schemes for Im- 
perial expansion.'® Preference pro- 
posals, among other topics which might 
be considered, were suggested by this 
communication. 

Several months before the Confer- 
ence was scheduled to meet, ill health 
forced Mr. Bonar Law to resign the 
premiership, and he was succeeded in 
office by Mr. Stanley Baldwin, who set 
out to follow his predecessor’s policies. 
For a while, he appeared to be success- 
ful in his purpose, and no fiscal changes 
with regard to duties were suggested in 
the Finance Bill of 1923." Even the 
McKenna duties were renewed again, 
so rigidly did the Conservatives follow 
Mr. Law’s pledge, though Mr. Mc- 
Kenna in a letter to a musical instru- 
ment importer complained that the 
Government had betrayed his purpose 
in not removing them after the War.” 

The Imperial Economic Conference 
met, as scheduled, on October Ist. In 
one of the opening addresses, Sir Phil- 
lip Lloyd-Greame, President of the 
Board of Trade, urged the need of ac- 
celerating the development of Imperial 
resources."* He asserted that, since 
Great Britain had definitely estab- 
lished the principle of Imperial Pref- 
erence in her fiscal system, she now 
wished to apply the principle further 
within such limits as practicable to 

* Quoted in full, ibid., pp. 57-63. See espe- 
cially pp. 62-3. 

“See Mr. Baldwin's Budget Speech, Parlia- 
mentary Debates, Commons, Vol. 162, 1923, Coll. 
737-40. 

“Quoted by Mr. Hirst, op. cit., p. 79. 

" Proceedings of the Imperial Economic Confer- 
ence, 1923 (Cmd. 2009), p. 31. ee 
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achieve the end desired. In the re- 
sponding addresses of the Colonial 
Prime Ministers, many favorable com- 
ments were made on the efficacy of 
British preferences. For example, Mr. 
Mackensie King stated that Canada 
had been influenced to offer additional 
preferences by Britain’s new attitude." 
South Africa, according to General 
Smuts, was prepared to reshape her 
fiscal policy for greater common ad- 
vantage.“ The same sentiment was 
expressed by the representatives for 
both New Zealand and Australia." 

The British Government was pre- 
pared to meet this display of preference 
approval by some new proposals. Sev- 
eral days later, when the subject was 
set for discussion, Sir Lloyd-Greame as- 
serted that, since the facts revealed the 
value of preference so clearly, his Gov- 
ernment was now ready to make sev- 
eral offers of further grants.!’ He then 
proceeded to outline the additional re- 
duction which the Government thought 
worth while on a group of articles im- 
ported from colonial sources; i.e., cer- 
tain dried fruits, currants, sugar, and 
tobacco, upon which duties were al- 
ready in existence, other dried fruits 
and preserved fruits upon which duties 
would have to be imposed. The 
amount of preference on all the above 
articles save sugar and tobacco was 
named to be 100 per cent, while on 
these latter the offer was made of a ten- 
year guarantee for the maintenance of 
existing preference rates, with the pos- 
sible alternative, in the case of tobacco, 
of an increase in the rate of preference. 

The reaction of the colonial repre- 
sentatives is a story in itself. One by 
one, they arose and expressed their 
appreciation, and each in turn enum- 
erated a list of additional products 


44 Thid., pp. 36-7. 
Thid., pp. 47-8. ud; 
16 Tbid., p. 40 and pp. 57-83. 
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_ which his respective Government would 


be gratified to have granted preferen- 
tial entrance into the markets of the 
‘United Kingdom.'* Only the Indian 
delegate refused to commit his Govern- 
ment to preference, although he saw no 
reason for actively opposing it. It was 
a strange occasion, but the representa- 
tives of the Crown were equal to it. 
Their motives are not difficult to divine. 
For the moment, free trade traditions 
were discarded or forgotten; the ideals 
of an economically unified empire took 
their place. The Conservative Min- 
isters, imbued with a ripe Imperial 
enthusiasm and stimulated by the all- 
pervasive nature of British trade de- 
pression, rose again boldly and raised 
their bid for Empire markets. Trade 
had been suffering the deadliest of ills. 
Pressure on business and commercial 
interests had never been so intense. 
Rumors full of the direst pessimism 
were current. In short, the time was 
propitious, the stage was set. There 
was every reason to believe that the 
electorate would approve this step in 
the hope of trade revival. 

The Crown extended its offer by in- 
cluding an additional preference on 
tobacco; preferences upon raw apples, 
canned salmon, fruit juices; honey to 
the extent of 100 per cent; then an in- 
crease in the preference on wines and 
sparkling wines; and finally, a duty to 
be imposed upon barley and hops with 
a preference of one-third.'® Even this 
Imperial gesture did not entirely satisfy 
the varied interests represented in the 
Conference, and each, amid profuse 
thanks, enumerated still other things 
upon which a preference would be de- 
sirable.2° It appeared from this pro- 
ceeding, that, now the British Govern- 
ment had crossed the Rubicon, there 


18 Proceedings of the Imperial Economic Confer- 
ence, 1923 (Cmd. 2009), pp. 183-38. 
19 Tbid., pp. 203-6. 


would be no end to the demands made 
upon it. In final approbation of the 
British preference proposals, the Cop. 
ference unanimously reaffirmed the 
Preference Resolution of 1917. 

The above recital is not, however, the 
entire story of protection as dealt with 
by the Imperial Economic Conference 
of 1923. Many other proposals were 
made, including several untimely ones 
by Mr. S. M. Bruce, of Australia, for 
placing duties on, or granting other pro- 
tection to principal food stuffs and raw 
materials with preferential arrange- 
ments for Empire products.” These 
proposals were, of course, rejected in 
toto by referring them to a committee 
which reported unfavorably. The re- 
maining discussion given to protection 
was devoted to a consideration of 
confining government contracts to 
Empire products, with resolutions coy- 
ering this point presented and passed.” 


Tue Fai oF THE CONSERVATIVES ON 
THE IssuE OF PROTECTION 

We have already suggested motives 
for the preference proposals of the 
Conservative leaders, and subsequent 
developments tend to verify them. 
Notwithstanding this, at the time, their 
proposals were the cause of much con- 
jecture and criticism. Mr. Bruce added 
to the tenseness already existing in 
many quarters by publicly insisting 
that the United Kingdom would reap a 
profit from duties on foods and ma- 
terials with preference grants on the 
same to the Empire.** Strong resolu- 
tions were passed by the protagonists 
of free trade in various organizations 
protesting against the Government’s 
breach of faith.” 

The Government was not slow in 
making clear its intentions; and on 


2% Hirst, op. cit., p. 81. 
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October 25th, Mr. Baldwin, in an ad- 
dress to the annual Conservative cau- 
cus at Plymouth, announced that, 
while he regarded the unemployment 
problem as the most critical one facing 
the country, he could do nothing about 
it without a weapon of some sort.” 
After considering all the factors in the 
situation, he had concluded that “the 
only way of fighting this subject is by 
protecting the home market.” The 
Government’s position was made still 
more comprehensible by the following 
statement in the House of Commons 
during the debate on the Labor censure 
resolution. Mr. Baldwin said:*’ 


“What the Government desires is release 
from the pledge given a year ago, to enable 
them to impose duties on manufactures 
generally for purposes of revenue and tariff 
negotiations, together with the full power 
to impose larger duties when the circum- 
stances of particular industries require it. 
The Safeguarding of Industries Act is far 
too limited in its application to deal with 
goods from Germany which are today 
threatening our industry. . . . The Gov- 
ernment has come to the conclusion that 
they cannot deal with this measure sporadi- 
cally by an act of the nature of the Safe- 
guarding of Industries Act, and that, if you 
want either to negotiate effectively, or if 
you want to give dominion preference, or if 
you want to raise revenue, you must make 
your duties general, even if they be but 
duties for revenue purposes.” 


The election which resulted from this 
issue was a bitter contest. No com- 
plete scheme for a general tariff was 
advanced in the campaign. A com- 
mittee sat in secret, however, prepar- 
ing a specific tariff plan, but no details 
were published.2* The issue was the 


* See speech quoted in The Times (London), 
Oct. 26, 1923. 

7 Parliamentary Debates, Commons, Vol. 168, 
1923, Col. 485-6. 

*8 The committee consisted of Viscount Milner, 
Professor Sir William Ashley, Professor Hewins 
and one or two business men. See Hirst, op. cit., 
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broad one of protection. Food duties, 
promised Mr. Baldwin, would never 
be imposed upon essential items. To 
tempt the farmers, he offered a sub- 
sidy paid out of the import duties on 
manufactures.2® Whatever the lead- 
ers of tariff reform may have antici- 
pated, the campaign, based upon the 
issues cited fell short in its appeal to the 
people. When the results were in, the 
Conservatives found themselves with a 
minority, and upon the refusal of the 
Liberals to support them, gave way to 
the formation of the Labor Govern- 
ment. 


Tue LaBsor GOVERNMENT AND FREE 
TRADE 


Mr. Phillip Snowden, who became 
Chancellor of the Exchecquer under 
Mr. Ramsay MacDonald, proceeded to 
interpret the defeat of the Conserva- 
tives as a clear mandate for the resump- 
tion of free import practices.*° Ac- 
cordingly, in his Budget, he eliminated 
the McKenna duties, and cut the exist- 
ing tariff on sugar, tea, coffee and dried 
fruits. He made no effort to change 
prevailing preferences, but he denied 
the right of the former Government to 
pledge the maintenance of any pref- 
erences for specified periods, as had 
been done at the recent Imperial Eco- 
nomic Conference. As for the resolu- 
tions passed by that Conference, he 
would submit them to the House of 
Commons and abide by their decision. 
Finally, with regard to present Safe- 
guarding of Industries duties, under 
Part II of that Act, he proposed to al- 
low them to run their natural course, 
since they would terminate shortly. 

The Budget was readily accepted by 
the House of Commons; but some dif- 
ficulty was encountered in defeating 
the resolutions of the Imperial Eco- 


29 Tbid., p. 83. 
%° Parliamentary Debates, Commons, Vol. 172, 
1924, Col. 1598-1604. per: 
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nomic Conference. After extended de- 
bate, however, the Government suc- 
ceeded in getting them all rejected, 
even if by extremely close margins.” 
The ideal of a closely unified Empire 
was capable, apparently, of arousing 
strong sympathy and support, even in 
a situation hostile to a more inclusive 
protectionism. 


Tue ReturN OF THE CONSERVATIVES 


a AND NEw PROPOSALS FOR 


SAFEGUARDING 


The Labor Government was not 
destined to remain long in power, and 
in November of that year, a defeat at 
the polls forced its retirement from of- 
fice. During the election, no issue was 
raised regarding fiscal policy, but when 
Parliament reconvened in December, 
the King announced in His address 
that: “A bill is under consideration and 
will be submitted . . . at an early date 
for safeguarding employment in effi- 
cient industries, where the need for ex- 
ceptional action is established.” ** In 
defending this course, Premier Baldwin 
set forth a series of principles which 
were going to be fundamental in the 
Government’s new safeguarding act.” 
First, any industry, to be safeguarded, 
must be one of substantial importance, 
and it must be efficient. Second, an 
industry to be safeguarded, must be 
subject to exceptional competition aris- 
ing from such things as depreciated ex- 
changes, bounties or subsidies, lower 
wages or longer hours in foreign coun- 
tries and differences in tax burdens. 
Third, any duty must be a general and 
not a particular one, to avoid treaty 
complications. Fourth, a preference 
should be granted to the dominions. 

No bill was forthcoming, however; 
the Government evidently had changed 
its tactics. Early in February, the 


| Parliamentary Debates, Commons, Vol. 174, 
1924, Col. 1863-2286. 
® Jbid., 1925, Vol. 179, Col. 49-50. 


% Tbid., Col. 1064. 


ANNALS OF THE AMERICAN ACADEMY 


Board of Trade issued in a “ White 
Paper,” the Government’s new plan of 
safeguarding.* Under this arrange- 
ment, no bill was to be introduced. In. 
stead, the Board of Trade would ap- 
point investigating committees, and 
upon favorable report by them with 
the concurrence of the Board and the 
Treasury, the Government would in- 
clude their recommendations in the 
Finance Bill. Duties would be im- 
posed only for a limited period, the plan 
provided, but this period would vary 
with each case and would be prescribed 
by the Government in its finance 
proposals. The rules to be applied by 
the Board of Trade when applications 
are received, were modelled upon the 
principles set forth by Mr. Baldwin in 
the House of Commons:* 


(1) The Board must be of the opinion 
that the industry applying for an inquiry in 
respect of the whole or any part of its pro- 
duction, can reasonably be regarded as of 
substantial importance on account either of 
the volume of employment engaged in such 
production, or of the nature of the goods 
produced. 

(2) The Board must be of the opinion 
that there is prima facie evidence that the 
competition of foreign imports in the in- 
dustry is exceptional, and that by reason of 
such competition, employment in the pro- 
duction of goods in question in the United 
Kingdom is being, or is likely to be, seriously 
affected. 

(3) The applicant industry must show 
that in countries from which competition 
comes, the conditions in one or more re- 
spects set out in paragraph (5) of the Rules 
hereunder, for the guidance of committees, 
are so different from those in this country as 
to render the competition unfair. 

(4) The Board of Trade will in their dis- 
cretion, reserve the right to refuse an in- 
quiry, irrespective of other conditions ob- 

“The substance of this “White Paper” is 
available in the Board of Trade Journal, Vol. 
CXIV, pp. 170-1, or see Board of Trade, Safe 
guarding of Industry, Procedure and Enquiries, 


1924-5 (Cmd. 2827). 
Tbid., p. 170. 
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taining in the industry, if they are of the 
opinion that the industry is not carried on 
in this country with reasonable efficiency 
and economy, or that the imposition of a 
duty on goods of this class or description in 
question would have a seriously adverse 
effect upon employment in any other in- 
dustry, being an industry using goods of 
that class or description in production. 


When the approval of the Board of 
Trade had been gained, the committee 
appointed to pursue further inquiry 
was instructed to report on the follow- 
ing questions: 

(1) Whether the applicant industry is, 
by reason of the volume of employment, 
engaged in the production of the goods to 
which the application relates, or by reason 
of the nature of the goods produced, an in- 
dustry of substantial importance. 

(2) Whether foreign goods of the class or 
description to which the application relates, 
are being imported into and retained for 
consumption in the United Kingdom in 
abnormal quantities. 

(8) Whether the foreign goods so im- 
ported are being sold or offered for sale in 
the United Kingdom at prices which are 
below the prices at which similar goods can 
be profitably manufactured in the United 
Kingdom. 

(4) Whether by reason of the severity 
and extent of such competition, employ- 
ment in the manufacture or production of 
such goods in the United Kingdom is be- 
ing, or is likely to be, seriously affected. 

(5) Whether such exceptional competi- 
tion comes largely from countries where the 
conditions are so different from those in 
this country as to render competition unfair. 
Competition for the purpose of such inquiry 
is not to be deemed unfair unless it arises 
from one or more of the following causes: 

(a) Depreciation of currency operating 

so as to create an export bounty. 

(b) Subsidies, bounties, or other artificial 

advantages. 

(c) Inferior conditions of employment of 
labor, whether as respects remun- 
eration or hours of employment, or 
otherwise obtaining amongst these 
persons employed in the produc- 
tion of the goods in question, as 


compared with those obtaining 
amongst persons employed in the 
production of similar goods in the 
United Kingdom. 

In making their report upon the alleged 
unfairness of competition, the committee 
may call attention to any special circum- 
stances by reason of which, in their opinion, 
the industry of the United Kingdom is 
placed at a serious relative disadvantage. 

(6) Whether the applicant industry is 
being carried on in the United Kingdom 
with reasonable efficiency and economy. 

(7) Whether the imposition of a duty on 
goods of the class or description in question 
would exert a seriously adverse effect on 
employment in any other industry, being an 
industry using goods of that class or de- 
scription in production. 

(8) Whether, having regard to the above 
conditions, the applicant industry has, in 
the opinion of the committee, established 
a claim to a duty; and if so, what rate or 
rates of duty, in the opinion of the com- 
mittee, would be reasonably sufficient to 
countervail the unfair competition. 


The appearance of this “White 
Paper” aroused no little opposition. 
It justifiably gave rise to numerous ac- 
cusations that the Government was 
letting general protection enter through 
the “back door.” A _ resolution of 
censure was introduced by Labor on 
this very issue. But in reply, Mr. 
Baldwin denied that any such inten- 
tions could be inferred from the Gov- 
ernment’s action; and asserted that 
they were only carrying on their an- 
nounced safeguarding policy.*” 


Tue CONSERVATIVE BupGeEt or 1925 


This policy was merely an expansion 
of the provisions included under Sched- 
ule II of the 1921 Safeguarding of In- 
dustries Act. In applying that Act, 
two committees had been appointed, 
one to investigate the lace industry, 


% See Censure Resolution and Speech by Mr. 
R. MacDonald, Parliamentary Debates, Com- 
mons, 1925, Vol. 180, Col. 703-20. 


Ibid., Col. 720-6. 
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and the other the silk industry. The 
Government received their reports just 
prior to the ascendancy of Labor. The 
Lace Committee had reported unani- 
mously in favor of a safeguarding duty, 
while the Silk Committee had been 
divided two against two.** No action 
had been taken, of course, on these re- 
ports during the year of Labor rule. 
Now the way was clear for the safe- 
guarding of those industries. A new 
Lace Committee was shortly appointed 
and instructed to determine if the 
conditions reported by the 1923 com- 
mittee still obtained.*® When this 
committee found nothing had occurred 
to alter the original findings, the 
Government offered a resolution amend- 
ing its finance proposals to allow for 
this duty.*° 

As for the silk report, no new in- 
vestigation was authorized. When Mr. 
Winston Churchill, Chancellor of the 
Exchecquer, announced his Budget in 
the House of Commons, one of his most 
notable innovations was a sumptuary 
tax upon imports of silks and artificial 
silks, raw or manufactured.“ This, 
however, was not the full extent of his 
protectionist proposals. He reéstab- 
lished the McKenna duties, claiming 
the same reasons for their reimposition 
as were advanced for their original pas- 
sage in 1915. He further proposed a 
duty on hops which he frankly de- 
clared to be baldly protectionistic. 
Finally, he announced that the Govern- 
ment intended to carry out in the com- 
pletest and most precise manner all 
pledges which had been made at the 
1923 Imperial Economic Conference. 


88 See Censure Resolution and Speech by Mr. 
R. MacDonald, Parliamentary Debates, Com- 
mons, Vol. 172, 1924, Col. 213. 

%* Board of Trade (Safeguarding of Industries), 
Report of Lace and Embroidery Committees, 1925 
(Cmd. 2403). 

40 Thid., Vol. 184, 1925, Col. 2271-2336. 

“See Budget Speech, Ibid., Vol. 183, 1925, 
Col. 66-70. 
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All of these protectionist projects were 
incorporated into the Finance Bill of 
1925 as it was ultimately passed. 


Tue NEw SAFEGUARDING OF INDUs- 
TRIES Pouicy IN PRACTICE 


According to the original safeguard- 
ing proposals, any duties suggested, if 
approved by the Board of Trade and 
the Treasury, were to be included in the 
Finance Bill; and with the passage of 
that act, legislation was evidently to be 
closed until the next finance measures 
of the following year.” Applications, 
of course, could be received in the mean- 
time and investigations could be made 
of the applicant industries. This is 
what actually took place in the latter 
half of 1925. A number of industries 
applied for safeguarding protection, in- 
cluding those concerned with the pro- 
duction of such commodities as super- 
phosphates; brooms and __ brushes; 
leather and fabric gloves; cutlery; pack- 
ing and wrapping paper; gas mantles; 
and aluminum hollow-ware.* Of this 
group, the applications of the super- 
phosphate industry, the broom and 
brush industry, and the aluminum 
hollow-ware industry were rejected. 
The others were favored with varying 
rates of duties by their investigating 
committees. Leather and fabric gloves, 
for instance, were recommended to re- 
ceive a 3314 per cent duty, as was also 
cutlery. Packing and wrapping paper, 
however, was only retommended to re- 


© Board of Trade, Safeguarding of Industries, 
Procedure and Enquiries, op. cit. 

“See the following reports of the Board of 
Trade on Safeguarding of Industries; Report of 
Superphosphates Committee, 1925 (Cmd. 2475); 
Report of Committee on Brooms and Brushes, 1925 
(Cmd. 2549); Report of Committee on Leather and 
Fabrice Gloves and Glove Fabrics, 1925 (Cmd. 
2531); Report of Commitice on Cutlery, 1925 
(Cmd. 2540); Report of Committee on Packing and 
Wrapping Paper, 1925 (Cmd. 2539); Report of 
Committee on Gas Mantles, 1925 (Cmd. 2533); 
Report of Committee on Aluminum Hollow-ware, 
1925 (Cmd. 2530). 
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ceive a duty of about half that amount, 
17% per cent, to be precise, while gas 
mantles were recommended to receive a 
flat duty of six shillings per gross. 

Following these recommendations, 
the Government determined to take 
steps for their immediate application. 
Hence, instead of awaiting the intro- 
duction of the Budget to make provi- 
sion for them, resolutions were promptly 
moved in the House of Commons (De- 
cember 2 and 3, 1925) making the duties 
upon cutlery, gloves and gas mantles 
effective at once.“ The resolutions 
were readily passed with large majori- 
ties, though not without strenuous de- 
bate upon the general question of pro- 
tection, and upon whether or not the 
Conservatives were breaking their elec- 
tion pledge. Gradually, it was claimed 
by the opposition in this debate, the 
Government was involving the coun- 
try in a widespread program of pro- 
tective tariffs. Where, they asked, 
was the Government going to draw the 
line in its safeguarding policy, demar- 
cating it from a policy involving a gen- 
eral protective tariff? 

The answer was not long in coming 
from the Government. A few days 
after the House of Commons had 
passed the third reading of these resolu- 
tions, Mr. Baldwin announced that an 
application for safeguarding protection 
had been refused the iron and steel in- 
dustries.° The reason was, he said, 
that the repercussion of such protection 
would have been so far-reaching as to 
practically set up a general protective 
tariff in violation of his election pledge. 
The situation was so serious, how- 
ever, according to his statement, that, 
had they been able to consider the 
iron and steel trades in_ isolation, 
the case would have been considered 
complete. 

“ Parliamentary Debates, Commons, 1925, 


Vol. 188, Col. 2273-2474 and vapeomateeme 
* Ibid., Vol. 189, Col. 1945. i 


Tue Bupcer or 1926 © 

The Government, however, did not 
intend this to denote a relinquishing of 
its safeguarding policy, nor to suggest 
that it had any intention of modifying 
its policy. Later developments clearly 
evidence that the Ministry was fully 
determined to continue its pursuit. A 
committee, appointed to investigate 
the wisdom of maintaining Schedule I 
of the Safeguarding of Industries Act 
of 1921 (relating to the so-called “key” 
industries), reported favorably.“ In 
fact, they recommended its reéstablish- 
ment for a period of from five to ten 
years; its extension to a few additional 
articles; the increase of the duty rate in 
the case of optical glass and instru- 
ments; and exemption from duty by 
special Board of Trade order after ap- 
plication and investigation. 

At the same time, two safeguarding 
reports failing to recommend duties 
were made public, one on worsteds and 
woolens, and dhe on enameled hollow- 
ware.’ The first one was by far the 
more significant, for such a grant would 
have extended safeguarding to one of 
the important staple industries. Only 
one requisite was found lacking; i.e., 
unemployment. The report acknowl- 
edged, however, that sentiment was not 
unanimously in favor of a duty 
throughout the industry, the woolens 
group being strenuously opposed. 
Nevertheless, the committee was so 
sympathetic to the pleas of those who 
desired protection that it did recom- 
mend a small tariff of 121% per cent in 
case future conditions should change so 
as to make it expedient. 

Mr. Churchill’s Budget Speech of 
1926 followed in the train of this pro- 
tectionist movement.*® He proposed 


“ Board of Trade Journal, Vol. 116, pp. 476-7. 

Tbid., pp. 477-8. 

48 Parliamentary Debates, Commons, 1926, 
Vol. 194, Col. 1687-1709. 


217 od 
ere 
rd- 
if 
nd 
he et 
of 
be 
res - J 
18, 
n- 
de “ae 
is 
er 
“ity 
n- 
0- 
T- 
fo 
k- 
is 
5 
id 
m 
g — 
im 


218 


to meet the recommendations of the 
committee which had considered Sched- 
ule I of the Safeguarding Act by re- 
enacting its provisions for ten years, 
raising at the same time, the duties on 
optical glass and instruments to 50 per 
cent. In addition, he accepted the re- 
quest to safeguard wrapping paper by 
imposing a duty of 1624 per cent; re- 
imposed the silk duties, and extended 
the McKenna duties on motor vehicles 
from passenger to commercial cars. 

Finally, he requested Parliament to 
pledge the maintenance of existing 
preferences for ten years, thus making, 
as he argued, for stability. The Fi- 
nance Bill as passed included these 
provisions. Plainly, the Conservative 
Government did not intend to relin- 
quish its tariff program yet. Every op- 
portunity to advance its cause was be- 
ing utilized. Safeguarding was the 
chosen means, selected by that Gov- 
ernment to secure its ends, and, at the 
same time, avoid the broad issue of 
general protection. 


Tue ImperiAL CONFERENCE OF 1926 

The meeting of the 1926 Imperial 
Conference is another event of signifi- 
cance in our record of Britain’s pro- 
tectionist trend. With the story of the 
last Conference freshly in mind, we ap- 
proach this one for more evidence of the 
unremitting pressure which had been 
forthcoming from this source for closer 
commercial relations through prefer- 
ence. On the whole, we find this Con- 
ference less concerned with the problem 
than any of the previous ones. Ap- 
parently, it deliberately avoided the 
preference question, content with the 
approval by the Crown of present fiscal 
policies. On the other hand, absorbing 
political questions which demanded the 
attention of the session may have ob- 
scured it as an issue. The Empire was 
foundering upon the rocks of dominion 
nationalism. New constitutional defi- 
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nitions of status, therefore, engrossed 
the main consideration of the Con. 
ference.*® 

Due respects were paid, neverthe- 
theless, to the importance of preference 
as a stimulator of Empire trade. Mr. 
Baldwin, in his address at the opening 
of the Conference, expressed his con- 
fidence that preferences had increased 
the flow of inter-Imperial commerce,” 
In the series of responses delivered by 
the visiting dominion ministers, as- 
sertions were strongly in favor of it, and 
many pleas were made for its exten- 
sion.*' The members were taking this 
opportunity to press home their ap- 
preciation of an advantage gained in 
British markets by this policy. Mr. 
Bruce of Australia, in particular, whom 
we recall as so ardent a proponent of 
preference at the preceding Conference, 
sang its praises with extreme enthu- 
siasm, pointing out the increase in trade 
between Australia and the rest of the 
Empire since its adoption. He again 
urged duties and preference by the 
United Kingdom on those foods and 
raw materials which could be so 
abundantly produced in the Empire. 
In this sentiment he was supported by 
other members. 

Other economic problems were not 
without consideration. There had 
been at work since the preceding Con- 
ference several permanent Imperial or- 
ganizations; for example, the Imperial 
Shipping Committee, the Imperial 
Economic Committee, the Imperial In- 
stitute, later amalgamated with the 
Imperial Mineral Resources Bureau, 
the Imperial Forestry Institute, and 
the newly established Empire Market- 
ing Board. The efforts of these or- 


“9 See the Report of the Committee on Inter- 
Imperial Relations in The Times (London), Nov. 
22, 1926. 

5° See the opening address of Mr. Baldwin, 
ibid., Oct. 20, 1926. 

8 Oct.25,1926. 
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ganizations and the reports compiled 
by them advantageously supplanted 
the more formal resolutions of the Im- 
perial Conferences, in bringing about 
closer commercial relations between the 
Empire’s constituent states. As an 
illustration, the Merchandise Marks 
Bill, intended as a subtle preference 
scheme, had been designed by the Im- 
perial Economic Committee, and was 
wending its way through Parliament at 
this very time.*” 

Institutions and organizations of this 
kind making for closer Imperial rela- 
tions were being established, reénforc- 
ing with definite proposals and research 
into facts, the formal declarations of 
the Conferences. They may be looked 
at from two points of view; first, as a 
means of temporarily avoiding further 
insistence on preference by the domin- 
ions; second, as sincere and genuine 
steps in codperation which might lead 
to greater stimulation of the Imperial 
movement, and consequently, of Im- 
perial preference. The possibilities of 
the latter being the case loom large in 
the light of the movement as we have 
traced it in our study. That preference 
failed to occupy its usual place in the 
center of the stage at the Conference 
can hardly be regarded as evidence of 
weakening importance. 

Its absence, moreover, may be ex- 
plained from another point of view. 
Simultaneously with the opening of the 
Imperial Conference of 1926, there was 
published a plea for international eco- 
nomic freedom signed by a conspicuous 
group of bankers and business men of 
the United Kingdom and other Euro- 
pean countries, with one or two signers 


® Imperial Economic Committee, First Re- 
port; ‘‘ Marketing and Preparing for Markets of 
Foodstuffs in the Overseas Parts of the Empire,” 
1925e(Cmd. 2493), pp. 6-7. 

® For example, the General Economic Sub- 
Committee on Empire Films recommended 
ample preference upon cinema films produced in 
the Empire, The Times (London), Nov. 20, 1926. 
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from the United States.“ The mani- 
festo urged that sight had been lost of 
the common economic interests of the 
world. Further world recovery was 
being materially delayed by the exist- 
ence of trade barriers. Whatever its 
purposes, or however opportune its 
publication may have been, probably 
the nature of this manifesto had a 
salutary effect upon the existing spirit 
of protectionism. Moreover, it must 
have had its echoes in the Conference 
chambers. Indirectly, and in spite of a 
Government of professed protectionist 
sympathies, the supporters of free trade 
raised their voices in a timely statement 
subtly reminding the colonial delegates 
of Great Britain’s peculiar position with 
regard to Continental and world trade. 
The forces of free trade were not im- 
potent, and their strategy may have 
forestalled further steps toward pref- 
erential protection at this 1926 Con- 
ference. Had there been such steps, 
an election upon the issue might have 
been precipitated. 


PROTECTION IN 1927 AND SoME FuRTHER 
CoMMENTS 


While several safeguarding investi- 
gations have been conducted since the 
passage of the 1926 Finance Bill, e.g., 
into industries manufacturing hosiery 
and knitware, tableware of translucent 
and vitrified pottery, and leather bags 
and metal fittings, only one of these 
succeeded in securing a safeguarding 
duty. In Mr. Churchill’s 1927 Budget 
Speech, provision was made for a 28 
per cent duty upon translucent and 
vitrified pottery with an Empire pref- 
erence of one-third. Mr. Churchill’s 
protectionist innovations were not con- 
fined to one, however. He also ex- 


Tbid., Oct., 25, 1926. 
%See Budget Speech quoted in The Times 
(London), April 12, 1927, pp. 8-9. Also a sum- 
mary of Budget provisions in the Board of Trade 
Journal, Vol. CXVIIL, p. 414. 
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tended the McKenna duties to tires, 
which action, he declared, would give 
the Liberal Party an excuse for con- 
tinued existence. In addition, he 
made provision for the inclusion of 
non-standard cinema films in the Mc- 
Kenna film duty. For revenue pur- 
poses, he increased the duties on 
matches, unmanufactured tobacco, and 
wines, making in this latter case, provi- 
sion for Empire preference both in the 
actual amount of the duty and in the 
amount of alcoholic content. 

One wonders where this method of 
protection by safeguarding may ulti- 
mately lead. So far as the extent of its 
application goes, the number of work- 
ers employed in industries granted 
safeguarding duties upon Board of 
Trade recommendations is roughly, as 
judged by the reports of the investigat- 
ing committees, about 83,500, not a 
large number relative to the total num- 
ber of British workers. A much larger 
number, roughly 425,000, are employed 
in industries protected by McKenna 
duties.* Consistent progress on safe- 
guarding may enlarge this number con- 
siderably. If the industries protected 
under Schedule I as “key” industries, 
are considered, the number of workers 
in protected industry is further in- 
creased by several thousand.*’ 

Opposition of a very keen sort 
naturally has arisen against the exten- 
sion of protection. Nevertheless, the 
Conservative Party has had an ade- 
quate majority to carry through its 
policy of safeguarding. Moreover, 


% A statement of the number employed in 
these industries by the Board of Trade, exclusive 
of tires, as of July, 1925, occurs in the Parlia- 
mentary Debates, Commons, Vol. 198, Col. 3017. 

5’ Probably to a figure of not more than 600,- 
000. This rough estimate is based upon the 
figures referred to in the foregoing note, and upon 
a review of the statistics on the number of people 
engaged in various industries, as of June, 1921. 
See Committee on Industry and Trade, Survey 
of Industrial Relations, 1926, pp. 403-15. 
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they have passed the Merchandise 
Marks Bill, which, upon complaint to 
the Board of Trade and an affirmative 
order from it, requires competing goods 
to be marked as to the country of origin. 

In all of these steps, the Government 
has moved with caution. Yet political 
antagonists have accused them many 
times of breaking their pledge to the 
people. Also, industries affected ad- 
versely by the safeguarding policy be- 
cause the protected industry stands in 
such a relation to them that their own 
pecuniary interests have been involved, 
have been active opponents before 
the Board of Trade and its investigat- 
ing ce“vmittees. As a matter of fact, 
it is d.cult to see from the reports of 
such committees that adequate scien- 
tific evidence has been compiled to 
establish protection.*®> When we recall 
the terms of the Government's instruc- 
tions to them, however, it is conceivable 
that they have acted fairly in their 
recommendations. 

So much for the course of protection 
up to the time of writing. We sug- 
gested in the concluding paragraph of 
the previous chapter that the move- 
ment might prove to be a temporary 
one, yielding gradually with the return 
of peace time conditions. That sucha 


58 Prof. T E. Gregory writes that in no in- 
stance has a case for protection been proven. 
Wrapping paper, he points out, was granted pro- 
tection on a 5 per cent increase of imports over 
1913, which increase is accounted for by the in- 
crease in the use of kraft paper, a special paper 
made abroad and only slightly manufactured in 
the United Kingdom. Furthermore, this duty 
was urged by the committee as an experiment. 
Another industry, making gas mantles, was given 
protection merely on the plea of national im- 
portance. Low wages or unfair competition 
have been asserted without substantiation of 
reasonable data. We concur with Professor 
Gregory, after examining the available published 
reports, that it appears largely chance whether 
an industry gets protection or not. See his 
article, “Tariff Disorders on Their Merits,” 
Manchester Guardian Commercial, Annual Review 
of 1925, p. 29. 
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readoption of a free trade system has 
not taken place the events narrated 
in this chapter abundantly disclose. 
Speculation about the future possibili- 
ties of protection in Great Britain, con- 
sequently, w ould not be without justi- 


AVING traced the outward mani- 
festations of the movement for 
tariff reform up to the present time, we 
must turn now, as just suggested, to a 
review of industrial and trade develop- 
ments in order to gain a complete pic- 
ture. It will be recalled that we noted 
the rapid expansion of British trade 
from 1850 on, and the subsequent slow- 
ing up after 1868, which date marks the 
beginning of a series of movements for 
tariff reconstruction. A large number 
of forces, beyond a doubt, were highly 
influential in shaping the origin and 
evolution of such movements. Of these 
forces, none were more important 
than pecuniary considerations. That 
is to say, the economic actions 
of individuals, and hence, of groups, 
are determined in large measure by 
their immediate interest in connec- 
tion with particular bargains. Trade 
conditions tend to be the barometer of 
the economic interests of the majority. 
They are, therefore, especially reveal- 
ing for our analysis. 


Export Before 1900 


While it is not our intention to write 
a complete analysis of British trade 
from 1850 to the present time, it does 
seem desirable for the reader to possess 
some concept of what changes had 
taken place during the fifty years prior 
to the period which it is our intention 
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fication at this point. Let us refrain 
from it, however, until we have ex- 
amined the fundamental economic 
forces at work throughout the whole 
period. To this task the next two 
chapters are devoted. 


to describe more carefully. In order to 
obtain a graphic perspective, Chart 1 
has been prepared with the data carried 
through from 1850 to 1902.1 In the 
latter year began the great political 
struggle for the modification of the free 
import policy, under the leadership of 
Mr. Joseph Chamberlain. Export data 
have been used because they are re- 
garded generally as reliably represent- 
ing British economic conditions, that 
country being so predominantly a 
trading nation. Because of the strik- 
ing price changes which took place 
during this period, it has been found 
desirable, in order to eliminate this 
disturbing element, to divide the raw 
figures for each year with the cor- 
responding Sauerbeck Index Number 
of wholesale prices, the base being an 
average of prices from 1867 to 1877.” 
We have given on this chart, six lines 
in addition to a line drawn to indicate 
the growth of population. Since the 
scale upon which the chart is drawn is a 
ratio scale, the long time movements of 
these curves may be compared ac- 
curately with one another. Two of 
them, the curves of coal and machinery 

1 Board of Trade, British and Foreign Trade 
and Industrial Conditions, 1903 (Cd. 1761), pp. 
18-9 and 97. 

? Bulletin of the U. S. Bur. of Lab. Sta., Index 
Numbers of Wholesale Prices in U. S. and Foreign 
Countries, 1921 (284), pp. 275-81. Prices ad- 
justed by the present writer. 
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exports, included here because of their 
growing importance as exports in this 
period, show a fairly steep and con- 
stant rate of growth for the entire pe- 
riod; that is, their secular trends could 
best be described by a straight line. 
For the curves, all other products and 
total exports, the trends could best be 
described by rising lines with a dimin- 
ishing rate of ascent. Thus, they show 
for the whole period an increase, but 
the rate of growth is seen to be de- 
creasing, indicating that the expansion 
of British trade was meeting with 
increasing resistance. The rate of 
growth, however, is still observed to be 
in advance of population. The rapid 
rate of growth in coal and machinery 
exports was at times the basis of eco- 
nomic pleas for tariff reform. A con- 
tinuation in the growth in the latter 
classes of exports, it was urged, in- 
dicated an early exhaustion of Britain’s 
basic resources, as well as increasing 
foreign industrialization; while a de- 
crease in the former revealed that she 
was hardly maintaining her position in 
world trade.* Dire prophecies, con- 
sequently, were made concerning the 
future of British trade. 

The trends of the other two curves, 
which show the data of total exports of 
British produce to the principal pro- 
tected countries and colonies,‘ and to all 
other countries and colonies, were like- 
wise the cause of some concern to 
observers.6 It is evident from the 
curves that a very pronounced change 
in the direction of the export trend to 

* Ashley, op. cit., pp. 259-63. 

‘The principal protected countries and colonies 
include Russia, Germany, France, Belgium, Hol- 
land, Spain, Portugal, Italy, Austria-Hungary, 
United States, Canada and Victoria. Belgium 
and Holland are included because a large part of 
their imports pass on into Germany. See Board 
of Trade, Report on British and Foreign Trade and 
Industrial Conditions, 1903 (Cd. 1761), p. 13. 

* Cunningham, W., The Rise and Decline of the 
Free Trade Movement (Univ. Press, Cambridge, 


2nd ed.) pp. 107-8. 
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the principal protected countries and 
colonies took place after 1872. That is 
to say, although trade with these coun- 
tries from that year on continued to in- 
crease, the fluctuations were violent, 
and the rate of long-time growth was 
greatly decreased, tending to become 
less than that of population. Export 
trade to all other countries and colonies, 
on the other hand, increased at a much 
greater rate, though even here it tended 
to diminish. This shift, perhaps, may 
be further illuminated by the use of 
percentage figures.’ In 1850, 56 per 
cent of the exports of all articles of 
British produce were shipped to those 
countries designated as principal pro- 
tected countries and colonies and in 1870, 
53 per cent, while in 1902, only 42 per 
cent. Correspondingly, the exports to 
all other countries and colonies increased 
from 44 per cent in 1850 to 47 per cent 
in 1870 and 58 per cent in 1902. When 
only exports of manufactured produce 
are considered, the former figure fell 
from 57 per cent in 1850, to 38 per cent 
in 1902, while the latter rose from 43 
per cent in 1850 to 62 per cent in 1902. 
In addition, the proportion of manu- 
factured exports to total exports was 
falling in this same period from 96 per 
cent in 1850 to 75 per cent in 1902 for 
the principal protected countries and 
colonies, and from 91 per cent in 1850 
to 87 per cent in 1902 for all other 
countries and colonies. 


Imports Berore 1900 


Further information concerning the 
shifts which had occurred in trade may 
be gleaned by considering net imports.*® 
On the whole, they grew almost con- 


*In interpreting these curves, the reader is 
cautioned to keep in mind that boundary 
changes, especially from the expansion of the 
British Empire, have had an important influence 
on the figures. 

7 Board of Trade, British and Foreign Trade 
and Industrial Conditions, op. cit., pp. 16-7. 

8 [bid., pp. 99-104 and 403-4. 
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stantly during the period. On the 
other hand, imports for reéxport pur- 
poses indicated a much lower rate of 
growth for the twenty-five years prior 
to 1890 and practically no growth after 
that date. Apparently, since exports 
tended to increase at a diminishing 
rate, a great increase in the invisible 
items entering into trade was occurring 
in these latter years to enable payment 
for the large imports. In other words, 
although Great Britain was still pre- 
dominantly industrial, her imports were 
being paid for more and more by means 
of the income from financial, commer- 
cial and shipping transactions of all 
sorts. Moreover, the continual growth 
of imports was being constituted each 
year of a larger proportion of manu- 
factured goods, amounting, for ex- 
ample, to 11 per cent of the net imports 
in 1860 and 25 per cent in 1902. That 
is to say, other countries were offering 
more and more of their manufactures in 
exchange for British manufactures and 
services; whereas formerly they had 
offered mainly foods and raw materials. 

This change could work no ill effects 
upon British trade in itself, providing 
sufficient foods and raw materials were 
imported from the same or alternative 
sources, the manufactured goods being 
in excess of the essentials for sustaining 
a growing industry. But when we con- 
sider more closely the possible nature of 
the increased importations of manu- 
factured goods, an element of friction 
appears. In many cases, they prob- 
ably consisted of desirable goods not 
generally produced in Great Britain, or 
at least, more cheaply abroad. Insome 
cases, the importations were doubtless 
variations and refinements in the qual- 
ity of common products, not duplicated 
by British manufacturers. When such 
conditions obtained, there was a sound 
basis for the existing system of trade. 

® Falling from 12 per cent of total imports in 
1854 to 10.6 per cent in 1902. 
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There may have been in many in- 
stances, however, and probably were, 
manufactured goods imported of an 
actively competitive nature. When 
this occurred, and where such competi- 
tion was felt, the friction which the 
British economic machine ordinarily 
encountered without necessity of ad- 
justment was manifoldly increased. 
In such fields, the soil was fertile for the 
germination of the seeds of protection 
such as bloomed in the Chamberlain 
campaign. 


British Foreign TRADE FROM 1900 
Tro 1914 


Subsequent developments in British 
foreign trade throw additional light on 
an understanding of the tariff reform 
movement during the immediate pre- 
war period. The general character of 
that trade may be seen in Chart 2, 
which shows the annual net imports 
and total exports of United Kingdom 
produce, divided into classes, adjusted 
values being used with 1900 as a base." 
For example, the trend of imports of 
the food, drink and tobacco curve, it is 
seen, accords closely with the line of 
population growth. Exports of this 
class, however, increased faster than 
did population, and may be accounted 
for by the increased exportation of 
manufactured foods, excluded from 
classification as manufactured goods 
because of food qualities. Relative to 
the total this class is small. 

Again, imports of raw materials and 
articles mainly unmanufactured show a 
greater rate of increment than popula- 
tion, indicating industrial gains. Ex- 
ports of this class, on the other hand, 
consisting largely of coal, show a dimin- 
ishing rate of growth after 1909, but 
this diminution did not fall below that 
of population for the remaining period. 

1° Adjusted by the Board of Trade. See its 


memorandum, Imports and Exports at Prices of 
1900, 1914 (Cd. 7432), pp. 30-1. 


| 
n 
th 
wh 
es} 
for 
po 
tot 
clu 
im} 


— 


Caart 2—SHOWING THE Net Imports Tota, Exports or British Propuce, Divipep into 


Cxasses, In Eacu Year, 1900-13 
| 
400 


Great Brirarin’s Recent TREND TowArRD PROTECTION 225 


(Adjusted values used. Logarithmic vertical scale. 
Unit : £1,000,000) 


4 Exports of 
g cee 4 200 


- 


(00 100 
30 + 
60 — 60 


Ex port) of Row Mea terialal- 
Popu lation Gre 


- 


- “Exports ot 
Fopa, Ori| nk and 
Tobacdo 


10 
1900 (905 I9i0 


1913 


The curves of exports and imports for 
the third class of goods, i.e., articles 
wholly or mainly manufactured, are 
especially interesting, for over one- 
fourth of the total value of the 1913 im- 
ports, and over three-fourths of the 
total value of the 1913 exports were in- 
cluded in this class. The course of the 
imports reveals a consistent upward 
swing for the entire period, with deflec- 


tions occurring in the years 1907, 1908 
and 1909. The rate of growth is much 
greater than the rate of population 
growth. The exports curve (for this 
class), while fluctuating considerably 
from year to year, also reveals a steady 
upward trend, apparently, at a greater 
rate of increase than is indicated by the 
imports curve. Since the exports of 
this class of goods are made largely of 
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Cuart 3—Snowrne Britisn Exports or (1) Iron anp Steet Manuractures; (2) Corron Yarns 
AND Fasrics; (3) Wooten YARNS AND Faprics; aNp (4) Cuemicats, Drvues, 
Dyes anp Coors, tn Eacn Year, 1900-13 
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the products of the great staple indus- (2) cotton yarns and fabrics; (3) woolen 
tries, these figures would seem to show yarns and fabrics; (4) chemicals, drugs, 
a rather healthy state of affairs in the dyes and colors. The trend for the first 
major portion of industry. A rejuve- two named increased regularly for the 
nation had plainly taken place in whole period, and were both greater 
British foreign trade. than population growth. Prior to 
1907, however, the rates of growth for 
both classes of staple exports were 
higher than in the later years; and in 
the former years the rate of growth was 
greater for iron and steel than for cotton 
yarns and fabrics, while in the later 
years, the growths were approximately 
the same. Of the other two curves, the 
one representing exports of chemicals, 
drugs, dyes and colors, increases con- 
sistently for the entire number of 
years." This is especially interesting 


Exports oF Four STaPLe 
MANUFACTURES 


An additional chart, Chart 3, enables 
the pursuit of further analysis into the 
condition of exports of four of the great 
staple industries." The four principal 
groups of articles (mainly or wholly 
manufactured) representative of these 
staple industries are: (1) iron and steel;" 

" Board of trade, Imports and Exports at 
Prides of 1900, op. cit., pp. 36-7. These values 
likewise have been adjusted for prices by the 
Board of Trade. 

® Producers in the iron and steel and woolen 8 According to British official opinion, the 
industries, it will be recalled, were in favor of progress of the chemical industries in the pre- 


protection in the war period. See above, pp. war period was very limited. See quotation, 
infra, pp. 73-74. 
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Cuart 4—SHOWING THE OF Britisp MANUFACTURED Exports BETWEEN THE Princt- 


pAL Protecrep Foreign Countries; ALL Dominions; AND Possessions; 
AND Aut Oruer Destinations, tin YEAR, 1900-13 


(Adjusted values used. Logarithmic vertical scale. 
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when we recall that it was in this period 
that the German chemical industry was 
developing into the greatest in the 
world. The curve representing ex- 
ports of woolen yarns and fabrics reveals 
the least healthy condition. While the 
rate of accession, for example, prior to 
1907, is greater than that for popula- 
tion, after the depression of 1907 and 
the recovery of 1908 and 1909, the 
curve levels off, and shows neither a 
marked decline nor incline for the re- 
maining four years. Apparently, this 
industry was having difficulties in main- 
taining its export position." 

“Tt is to be noted that the present writer has 
made no effort to make a comparative study of 
the exports of Great Britain’s staple industries 
and those of other great industrial nations, and to 
prove thus the comparative decline of Great 
Britain, as is often done; i.c., Drage, op. cit., 
Chapter 4, and Hewins, op. cit., Chapters 8 and 
9. The writer is not convinced that such dis- 
cussion is at all fruitful, or that such comparisons 
prove anything in particular, save that an indus- 
trial civilization may be acquired by almost any 
nation possessing the energy, intelligence and 
natural resources. 


1910 {91S 
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Tue Distrrisvution or British Export 
TRADE 


In order to appreciate the shifts that 
were taking place among markets for 
British goods, especially protected and 
other markets, we have prepared Chart 
4, which, as distinguishable from the 
similar curves on Chart 1, gives only 
data for manufactured exports.” This 
enables a more accurate picture, per- 
haps, since these are the classes of goods 
against which tariff barriers are erected. 
Differing from the previous curves 
again, this group is divided between 
three, instead of two destinations, e.g., 


% Board of Trade, Return Showing the Value of 
Manufactured and Partly Manufactured Articles 
(Domestic Produce) Exported from the United 
Kingdom, (a) to the Principal Protected Foreign 
Countries; (b) to all British Colonies and Posses- 
sions; (c) to All Other Destinations for the years 
1800, 1885, 1890, 1895, 1900 and for each subse- 
quent year to 1911, etc., 1912-13 (536); p. 3. 
Also, Annual Statement of Trade of the United 
Kingdom with Foreign Countries and British Pos- 
sessions, 1913, Vol. II, 1914 (Cd. 7585), pp. 20-5. 
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(1) the principal protected foreign mar- 
kets; (2) all British colonies, dominions, 
and possessions; (3) all other destina- 
tions. The values used have been 
adjusted on 1900 as the base year by 
the Board of Trade. 

It is to be noted from the chart that 
it is impossible to describe the curve of 
this class of exports to the principal 
foreign protected markets by any particu- 
lar sort of upward trend prior to 1904. 
British trade to these markets was 
evidently barely holding its own, and 
registering no increase. Expressed in 
per capita terms, in other words, this 
trade was declining. From 1904 to 
1907 it recovered and even showed a 
remarkable vitality, slumping again in 
1908 and 1912. Unquestionably, the 
exports of British manufactured goods 
continued to be severely handicapped 
by tariff barriers, as well as by the com- 
peting industrial technique which was 
developing behind them, other circum- 
stances being propitious. 

This does not mean that tariff bar- 
riers were the sole obstacle to a larger 
expansion of British export trade in 
this period. The curve of exports to 
all other destinations indicates that this 
was not the case. For example, after 
1904 this curve fluctuates around the 
curve of exports to the principal pro- 
tected foreign countries. The extension 
of competition is suggested by this as 
becoming a factor of growing impor- 
tance. For the entire period there is 
- an upward trend observable at a some- 
what greater rate than that of popula- 
tion growth. Severe fluctuations tend 
to conceal it. These markets were 
patently very erratic absorbers of Brit- 
ish manufactured goods. 

Turning to the third curve, that of 
exports to British dominions, colonies 


2 and possessions, we see the most con- 


_ sistent trend of all. It will be recalled 
that the self-governing dominions were 
engaged in altering their tariff systems 


during this period. In some cases in- 
creasing barriers were erected, but, at 
the same time, preferences were being 
granted and extended to British manu- 
facturers. Whatever the effects these 
changes may have had, we may believe, 
at least, that trade with the colonies and 
possessions in this period was char- 
acterized by a long-time consistency 
which other trade lacked. 

Too much stress must not be placed 
upon this fact, however, lest we be 
drawn into the error of concluding 
hastily as to the growing importance of 
Empire trade in relation to the whole 
of British exports of manufactures, 
Nevertheless, in terms of percentages of 
total manufactured exports, Empire 
exports which grew from 35.8 per cent 
in 1900 to 41.8 per cent in 1903, fell off to 
35.2 percent in 1906, from which percent- 
age they gradually rose until in 1913 they 
amounted to 42.2 per cent of the total." 
Those to all other destinations acted in 
an opposite fashion, being 27.3 per cent 
in 1900, reaching 33.2 per cent in 1906 
and subsequently declining to 29.5 per 
cent in 1913. Manufactured exports 
to principal protected foreign countries, 
furthermore, falling sharply from 36.9 
per cent in 1900 to 31.7 per cent in 
1901, tended to retain a fair stability 
around this figure until 1910, when they 
again fell off, reaching 28.3 per cent in 
1913. Thus, while the percentage 
changes were not extremely marked, 
with allowances for the year to year 
shifts, it does appear reasonable to con- 
clude that they thoroughly substan- 
tiate our previous conclusions. Em- 
pire trade throughout the period was 
slightly the largest proportion of the 
total trade as against trade with the 
principal protected markets and trade 
with all other markets. Finally, in 
terms of annual averages, the Empire 


6 These figures have been compiled from the 
data contained in the Board of Trade Return, 
Ibid. 
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trade of these fourteen years was much 
higher than that of the ten years pre- 
vious, the average annual percentage 
of manufactured Empire exports to 
total exports for that decade being 33.6 
per cent, while the average annual per- 
centage from 1900 to 1913 was 38.8 
per cent. 


Unitep Kinepom Imports FROM 
EMPIRE SOURCES 


Because of the understanding such 
analysis as the foregoing adds to the 
full comprehension of the momentum 
gained by the preference movement in 
the pre-war era, it seems desirable to 
pursue it even further. For example, 
the question arises at this juncture 
whether or not Great Britain was be- 
coming increasingly dependent upon 
the colonies and possessions for her 
food and raw materials. An answer to 
this may be found by analyzing net im- 
ports from Empire sources as percent- 
ages of total net imports.'” 

Total net imports of all Empire prod- 
uce increased from 21 per cent in 1900 
to 25.2 per cent in 1910, dropping to 25 
per cent in 1912. This increase is ac- 
counted for entirely by an increase in 
imports of food, drink and tobacco. 
Empire products were 19.2 per cent of 
the total of that class of imports in 
1900, and, after a more or less regular 
climb, were 28.6 per cent in 1912. 
On the other hand, Empire raw ma- 
terials as a percentage of all imported 
raw materials contained a very small, if 
any, element of growth, the percentage 
tending to fluctuate about its average 
of 29.1 per cent. A similar tendency is 
evident for imported Empire manu- 
factures as a percentage of total manu- 


1” These figures have been computed from data 
found in the Board of Trade, Statistical Abstract 
for the United Kingdom, from 1899 to 1913, 
1914-16 (Cd. 7636), pp. 166-7 and Statistical 
Abstract for the British Empire, from 1898 to 1912, 


1914 (C he 
14 (Cd. 7241), pp. 97-8. 
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factured goods, which fluctuated about — 
its average of 11.7 per cent. 


Such a change holds considerable in- _ 


terest for us in our analysis. Though 
Great Britain did not suffer any in- 
creased dependence on the Empire for 
raw materials or manufactures, there 
was a marked increase in her dependence 
upon the Empire for food. Whether 
dependence on the former increased or 
not, it is significant enough that these 
classes of imports remained stable while 
the proportion of food imports from 
Empire sources had increased. Great 
Britain’s unique industrial system with 
its highly concentrated population had 
made the problem of securing food sup- 
plies an equally, if not more vital prob- 
lem to that of obtaining raw materials 
for her manufacturing operations. 


IMPORTS AND Exports OF THE EMPIRE 


In order to obtain still another slant 
upon the problem, let us seek an answer 
to the question: Were the various mem- 
bers of the Empire growing more or less 
dependent upon the United Kingdom 
and upon each other? A brief answer 
may be obtained by treating in sum- 
mary fashion the exports of all British 
dominions, colonies, possessions and 
protectorates with regard to their desti- 
nations, and their imports with regard 
to their source. For greater clarity, 
percentage figures of total exports and 
total imports will be used. While the 
data are not sub-classified, exports 
consisted mainly of raw materials and 
food, and imports were made up largely 
of manufactured goods.'* 

Considering first Empire exports in 
general terms, the changes in the per- 


18 These percentages have been computed from 
data taken from the Board of Trade, Statistical 
Abstract for the Several British Self-Governing 
Dominions, Crown Colonies, Possessions and 
mig from 1898 to 1912, 1914 (Cd. 
7165), 54-5 and 60-1. (Including exports 


and alien of bullion and specie.) ‘tai 
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centage distribution of these exports 
between the United Kingdom, the 
various portions of the Empire itself, 
and foreign countries, were not great. 


- Take, for instance, exports to the 


United Kingdom: for the first six years 
from 1900 to 1905, the average annual 
share was 42.5 per cent, which figure 


grew to 44.1 per cent for the remaining 


seven years. The average annual share 


of the United Kingdom for the whole 
_ period was 43.3 per cent. 


As for inter- 
Empire exports, exclusive of the United 
Kingdom, they averaged 18.9 per cent 
for the first seven years from 1900 to 
1906, then dropped for the remaining 
six years, averaging but 14.7 per cent 
of the total. The average annual pro- 
portion of Empire exports to foreign 
countries, finally, acted contrariwise 
from that for inter-Empire trade, being 
$8.5 per cent for the period 1900 to 
1906 and 41.4 per cent from the latter 
year to 1912. On the whole, Empire 
trade does not appear from these 


figures to have grown more inter- 


4 


dependent, although the slight growth 
in the percentage taken by the United 
Kingdom may be ascribed some im- 
portance for the interpretation of the 
preference movement. It should be 
remembered, however, that a similar 
percentage growth occurred in Empire 


- exports to foreign countries and a de- 


crease occurred in the proportion of 
inter-Empire exports. 

More significant information is re- 
vealed by the treatment of imports. 
The imports of the Empire from the 
United Kingdom declined from an 
- average annual proportion of 47 per 
cent for the three years, 1900, 1901 and 


a 1902 to 40.5 per cent for the year 1912 


_ the average annual percentage for the 
entire period being 44.8 per cent. Im- 
ports from Empire sources, as would be 


expected from our analysis of exports, 
also registered a decline from an aver- 
age annual figure of 19.9 per cent for 
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the first five years to one of 16.7 per 
cent for the remaining eight years. 
The percentage imported from foreign 
countries, on the other hand, mani- 
fested a notable disposition to increase, 
rising from 33.9 per cent in 1900 to 36 
per cent in 1907 and 44.5 per cent in 
1912. ‘This change in the distribution 
of Empire imports suggests that the 
colonies and possessions were becoming 
less dependent upon the United King- 
dom, and also less dependent upon each 
other as time went on. This aspect 
must not be unduly stressed, however, 
because the colonies were still depend- 
ent for over 40 per cent of their export 
and import trade on the mother coun- 
try in 1912, and this is no small per- 
centage. Moreover, 15 per cent more 
of their trade was among themselves. 
The Empire was beyond a doubt ma- 
terially inter-dependent. Yet we must 
not forget that the 45 per cent of their 
trade still unaccounted for was with 
foreign countries, and that this latter 
portion was growing rapidly, contain- 
ing a probable element of increased 
competition for the British manu- 
facturer. It does not seem unreason- 
able to conclude in the light of these 
and the foregoing facts of Empire 
trade, that certain Imperial forces, 
along with others, were becoming fav- 
orable to the protectionist program. 


INDEXES OF PRODUCTION 


Our analysis thus far has dealt largely 
with Great Britain’s foreign trade as an 
index of her pre-war economic status. 
In order to round out this treatment, a 
brief consideration of the development 
of the volume of her production, as in- 
dicated by data which are commonly re- 
garded as accurate indexes is required. 
Information, illuminating as to produc- 
tion trends of some of the large staple 
industries, is contained in Chart 4, 
which gives curves for the consumption 
and production of some of the primary 
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Cuart 5—Ssow1ne Various Series INDICATIVE OF THE PaysitcaL VoLUME oF Britisa Propuction 
tn Eacu Year, 1880-1913 


(Logarithmic vertical scale. 


Unit for Coal (Production), Pig Iron (Production and Consumption), 
and Steel Ingots (Production): 1,000,000 tons. 


Unit for Raw Cotton (Consumption) and 


Raw Wool (Consumption): 1,000,000 cwts.) om — 
4 20 
-* 
10 
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2 
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materials of British industry.'* Three 
of the curves, for raw cotton, raw wool 
and pig iron consumption, and two for 
pig tron and coal production are carried 
back to the year 1880 in order to pro- 
vide a long time view. A curve for 
steel ingot production is added from 1899 
to 1913 to make the picture of produc- 
tion in the iron and steel industry more 
complete. 

The most patent long-time conclu- 
sion to be drawn from the chart is that, 
on the whole, the volume of production, 


1? This data has been taken from the Board of 
Trade, British and Foreign Trade and Industrial 
Conditions, op. cit., pp. 439-47 and the Abstract 
of Labor Statistics, 1914-16 (Cd. 7733), pp. vi-vii. 


as revealed by these indexes, was keep- 
ing pace with the increase of popula- 
tion, but that it was not increasing a 
great deal faster. Closer observation 
will substantiate this inference with 
one exception. The long time trend of 
each curve from 1880, save the one for 
coal production, with due allowance for 
the numerous intermediate fluctua- 
tions, tends to be approximately paral- 
lel with that of population. The coal 
curve, singularly enough, displays a 
degree of growth somewhat greater. 
It will be recalled that coal exports 
were growing in the period before 1902 
with considerable rapidity. 

Taking a shorter view of the picture 
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from 1900 to 1913, a more detailed 
analysis is required because of the im- 
portance of this period in laying the 
foundation for the post-war protec- 
tionist edifice. All of the curves show 
the effect of dull trade years existing 
through 1903. Thereafter, all of them, 
save the two representing pig iron con- 
sumption and production, appear to 
respond with considerable vitality, 
showing an upward tendency greater 
than that shown by the line indicating 
population growth. In _ percentage 
terms, they increased more than twice 
as fast as population for coal produced 
and wool consumed, about three times 
as much for cotton consumed, and over 
four times as much for steel ingots 
produced. The increase in the produc- 
tion of steel ingots, however, was offset 
by the sluggish nature of the pig iron 
production and consumption. Never- 
theless, in a situation containing gen- 
erally such a growing volume of produc- 
tion, it is not difficult to understand 
why the protective program of the 
Conservative Party failed to win 
greater support in the years just prior 
to the War. 


Tue Stratus oF THE WorRKER’s INCOME 


Before terminating our statistical 
observations of pre-war Britain, it is 
interesting to note the drift of the work- 
er’s status. This is best revealed by 
indexes of his income.2® According to 
the Board of Trade index of money 
wages in the principal trades (the base 
year being 1900) wages rose from 83 
in 1880 to 100 in 1900. In addition, 


% Board of Trade, British and Foreign Trade 
and Industrial Conditions, op. cit., pp. 259-60. 
The index of money wages is an unweighted 
mean of the index numbers of wages in a group of 
the most important trades. For the index of 
the cost of living, see ibid., 1904 (Cd. 2337), 
pp. 31-3. This is a weighted mean of the index 
- numbers for food, rent, clothing, fuel and light- 
. the Principal items entering into the work- 
man’s 
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the Board of Trade’s index of the 
working man’s cost of living in the 
large cities fell from 122 in 1880 to 100 
in 1900. In the case of both indexes, 
the movement was slowest during the 
last ten years, indicating a reaction 
from increasing resistance being en- 
countered by British trade. Despite 
this slowing up, it is quite evident that 
very real gains were made in the work- 
ing man’s standard of living. The 
decrease of pauperism in this period is 
indicative of the same thing, as is also 
the increase in savings deposits of over 
two and one-half times from 1880 to 
1900.7" 

These gains of the worker did not 
continue from 1900 to 1913. For ex- 
ample, the index of money wages aver- 
aged for the period but 99, and the 
highest figure was 105, reached in 19138, 
While the index of the working man’s 
cost of living is not for this period, 
two other available indexes may 
be used as suggestive of this. The 
Board of Trade index of wholesale 
prices, for instance, after falling to 97 
in 1903, rose in the subsequent years to 
117 in 1913. The index of retail food 
prices in London, moreover, rose stead- 
ily to 115 in 1913. It is reasonable to 
suppose that retail costs in general 
followed somewhat the course of whole- 
sale prices and London retail food 
prices. Such being the case, with 
money wages remaining sluggish as 
they did, the working man plainly was 
losing some of the gains of the previous 
period. Moreover, the recovery of 
wages was being hampered by a large 
percentage of unemployed in many 
years. Savings deposits increased 14 
per cent,”* nevertheless, and pauperism 
decreased 17 per cent.” On the whole, 


* Jbid., 1903 (Cd. 1761), p 
1904 (Cd. 2337), p. 197. 
® Board of Trade, Abstract of Labor Statistics, 


op. cit., pp. 326-7. 


Ihid., p. 330. 


pp. 470-1 and ibid., 
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the working man’s position was not 
precarious, although it was not all that 
could be asked. 


A British ANALYSIS OF THE WEAK- 
NESSES IN Pre-War TRADE 


There are other elements in the 
situation besides the facts which are 
revealed by statistical data which de- 
mand our study. ‘These are reviewed 
by the analysis of the Committee on 
Commercial and Industrial Policy 
after the War, with regard to pre-war 
trade.2* The analysis is significant be- 
cause it reveals what an important and 
representative British group considered 
to be the weakness of the pre-war situa- 
tion. The portion of the report in 
which we are interested reads: 


Whilst British industry, on the whole, 
had shown in the preceding decade great 
vitality and power of extension, its strength 
and development had been mainly in a 
certain number of long established manu- 
factures of which coal, cotton and the tex- 
tile trades generally, shipbuilding and some 
branches of the engineering trades (such as 
textile machinery) are the most conspicuous 
examples. One important exception must 
be made on this general proposition; the 
iron and steel trades have made compara- 
tively little progress. . . . In the rise and 
expansion of the more modern branches of 
production, the United Kingdom had taken 
a very limited share; as is evidenced by our 
relative weakness in respect to the electrical, 
chemical and chemico-metallurgical in- 
dustries; and it is admitted that in a num- 
ber of smaller trades, foreign manufac- 
tures have shown greater enterprise and 
originality. 


In short, British industry had failed 
to acquire diversity in modern develop- 
ment and had been content to progress 
along staple lines directed by the sheer 
force of momentum. As a result of 
this, distinct dangers threatened Brit- 
ish industry as a whole, according to 
the report: i.e., (a) certain branches of 

% Final Report 1918 (Cmd. 90365), p. 21. 
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production, of great importance as a 
basis for other manufactures, had come 
to be entirely under foreign control; and 
(b) foreign manufactures had secured a 
strong or even dominant position in 
numerous other branches of industry, 
and thus could successfully prevent the 
establishment of British competition.” 
Moreover, the concentration of her 
industrial risks in a limited number of 
staple lines increased susceptibility to 
trade fluctuations. British ingenuity, 
the inference is, had failed to fulfill its 
obligations and had been tactically out- 
witted in international economic com- 
petition. 


In order to relieve any confusion 
which our detailed analysis may have 
caused, let us briefly recapitulate. A 
rapid survey of British foreign trade be- 
fore 1912 showed that for all British ex- 
ports there was a retardation after 
1870, save for coal and machinery 
which continued their rapid growth 
(see Chart 1). This growth and the 
trend of exports to protected and un- 
protected markets was the cause of 
apprehension in some quarters. Im- 
ports, on the other hand, showed a con- 
stant tendency to increase. Since they 
contained a growing proportion of man- 
ufactured goods, increasing competition 
must have been felt in the British home 
market, even allowing for manufactured 
imports not produced by the British 
themselves. 
Foreign trade after 1900 suffered a 
few years of hesitant activity but in the 


% Ibid. The (a) group included such indus- 
tries as synthetic dyes, spelter, tungsten, 
magnetos, optical and chemical glass, hosiery, 
needles and others named in the Committee's 
Interim Report on Certain Essential Industries, 
1918 (Cmd. 9032). The (b) group included 
such industries as glassware, brooms, and 
brushes, bentwood furniture and others named in 
Report of Sub-Committee to Advisory Committee 
to the Board of Trade, 1916 (Cd. 8181). 
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last half of the pre-war period exhibited 
an encouraging capacity for expansion. 
Of the staple industries whose exports 
were examined more closely, the woolen 
industries made the poorest showing. 
7 - Our analysis of the shifts occurring in 
British markets after 1900 indicated 
that, in protected markets, British 
manufactured exports were handi- 
_ eapped by tariff barriers and the com- 
industrial technique developing 
_ behind them. Other foreign markets 
were erratic, while Empire markets 
alone were consistent absorbers of 
British products. 

In pursuit of the question of growing 
empire inter-dependence as a means of 
illuminating the preference movement, 
we found Great Britain becoming in- 

¥ creasingly dependent on the Empire 
_ for her food supply. On the other 


ingly on other markets for export out- 
lets and also for import sources, making 
_ increased competition for the British 

“manufacturer. On oe whole, our 


1914 suggested the that 
: forces from this source were tending to 
become favorable to a preferential tariff. 
; A review of production indexes re- 

vealed that production was keeping 
_ ahead of population in the longrun. A 


HE changes and shifts brought 

about by the unusual circum- 
stances of the war period were felt 
mainly in the succeeding era of read- 
justment. The dependence of the 
British economic status upon world 
trade, with the latter greatly altered 
and at the point of exhaustion from the 


a 


Tue ANNALS OF THE AMERICAN ACADEMY 


CHAPTER V 


Post-War Ixpustry AND TRADE AND THE Movement 
Towarp Tarirr Protection 


spurt was evidenced after the relaxa- 
tion at the beginning of the century 
which may account for the failure of 
the Conservative Party’s protectionist 
program to arouse a more general in- 
terest. The worker’s status at the end 
of the period was not perilous. As a 
consumer his interest lay definitely in 
free imports. 

Finally, we have noted the self- 
acknowledged lethargy of British enter- 
prise, and the failure to take full ad- 
vantage of the opportunities created by 
the expansion of human wants. An 
unwillingness to sacrifice a large present 
income to the launching of new indus- 
tries, seriously limited the diversity of 
her enterprise. It also dangerously 
concentrated the risks, weakening the 
fulcrum upon which a highly intensified 
industrial civilization rested. This as- 
pect of the problem grows more acute 
when we recall that two of the great 
staple industries (coal and iron) were 
based upon resources whose exhaustion 
could be foreseen. Quite clearly, we 
are fully justified in asserting that 
economic forces were at work which 
might lead to the demand for a protec- 
tionist policy, and that these forces 
were ripening for a climax. The War 
stimulated the forces at work and 
hastened the climax. 


long conflict, has conditioned her re- 
covery. Obviously, the influences at 
work have been inextricably complex 
and ramifying. It is our purpose in 
this chapter to treat some of the under- 
lying forces tending to mould the di- 
rection of Great Britain’s recent eco- 
nomic evolution. Before undertaking 
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that, however, it will be necessary to 
give a general impression as to the na- 
ture of her trade and industrial condi- 
tions up through 1927. Because of the 
recent availability of abundant sta- 
tistical indexes, it will be possible to 
make our analysis more descriptive of 
the whole situation. Our procedure, 
therefore, differs radically from that in 
the previous chapter. It is believed 
that such a treatment will make possi- 
ble a clearer understanding of the post- 
war protectionist developments. 


GREAT BRITAIN IN AN INDUSTRIAL 
DILEMMA 


Upon release from war-time pur- 
suits in 1918, British industry set about 
with astonishing vigor to fill the gaps 
and omissions created by her long mili- 
tary concentration. Her problem of 
reconstruction was different from that 
of her Continental Allies, because she 
had suffered no physical destruction. 
The task of readjusting and rehabili- 
tating industry to peace-time occupa- 
tion was the main one facing her. 
This was not to be accomplished with 
the ease one might expect, though the 
British themselves were deluded into 
thinking so as the world frantically set 
about replenishing its depleted stocks. 
Business men will recall the nature of 
the times. A seller’s market existed, 
and for the British manufacturers this 
brought its worries. Raw material 
sources might easily fail. Hence, 
British aims were immediately to con- 
trol sources of supplies, and to main- 
tain as close relations as possible with 
the dominions in order to share ade- 
quately in those supplies under their 
control. 

As a consequence, her whole com- 
mercial policy became imbued with an 
imperial spirit. The attitude she as- 
sumed at the Peace Conference, refus- 
ing to cojperate with France in the 
matter of raw materials, was full evi- 
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dence of this, in the opinion of the em- 
inent French critic, M. André Sieg- 
fried. The same critic asserts that it 
is revealed further by the British con- 
trol over the export price of coal in the 
early period following the Armistice, 
and the 1919 grant of Imperial prefer- 
ence. Under no necessity to cultivate 
markets during this period of hectic 
international selling, the outlook of 
British leaders was distorted by the 
seemingly fundamental importance of 
securing raw materials. The primary 
need of realizing Great Britain’s ulti- 
mate economic dependence on the 
export markets of the world was ob- 
secured temporarily in their minds. 

Circumstances operated to prevent 
such a situation from remaining long 
the case. Much of Great Britain’s ex- 
aggerated activity arose out of the 
artificial stimulation of continuous 
world-wide inflation. The inevitable 
bursting of the bubble brought the 
British and others to their economic 
senses. Industry and trade dropped 
rapidly into the deepest depression. 
Export trade melted away, and un- 
employment rose to unprecedented 
heights. The failure of Great Brit- 
ain’s Continental and overseas custo- 
mers to absorb her products, and the 
difficulties encountered due to depreci- 
ating exchanges urgently demanded a 
reconsideration of policy. 

Furthermore, Great Britain was hav- 
ing her own struggles with currency in 
restoring the gold standard according 
to the stringent recommendations of 
the Cunliffe Commission. The result- 
ing disparity between external and in- 
ternal prices unquestionably affected 
export trade.2 Depression relentlessly 
persisted. Protective measures offered 
doubtful relief in the opinion of leaders 


1 Siegfried, op. cit., pp. 19-24. 
2 Ibid., pp. 29-48. See also, Keynes, J. M., 
The Economic Consequences of Sterling Parity 
(New York, Harcourt-Brace, 1925). 
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and the people. Hence, free trade 
doctrines, though mere shadows of 
their former selves, were invoked again 
as the commonly accepted standard of 
the British economic system. But 
they did not remain in the ascendancy 
long; continued dullness in all branches 
of trade and industrial activity oc- 
casioned further recourse to protective 
devices, the story of which our third 
chapter related. 


INDEXES oF Post-War Economic 
ConDITIONS 


A clear view of the extensive nature 
of Great Britain’s depression is gained 
from tracing the general movement of 
business over the post-war period. 
Four indexes are available which are 
declared by authorities to illuminate 
her recent economic trend. They in- 
clude an index of prices for twenty in- 
dustrial stocks, the Board of Trade’s 
index of material prices, an index of ex- 
ports of British manufacturers, and a 
short money index.’ All of the indexes 
are corrected for seasonal variation and 
are relative to the 1913 average. They 
have been plotted on Chart 6, which the 
reader should note carefully following 
our description. 

We readily see that trade followed a 
steep upward course after the War, 
reaching a peak about the middle of 
1920. This was a time of frenzied ac- 
tivity; all types of businesses and all 
forms of industry were under tremen- 
dous pressure to produce. Production 
figures for the iron and steel and ship- 
building industries were unusually 
high. Unemployment figures fell to a 


3 Bowley, A. L. (and others), “An Index of 
British Economic Conditions, 1919-1922,” 
Review of Economic Statistics, Vol. IV, p. 144, and 
the accompanying statistics, pp. 152-5. See 
also various letters of the Harvard Economic 
Service, 1923 to date. Chart 6 has been 
adapted from these sources. Prior to 1923, the 
Board of Trade index of wholesale prices, instead 
of material prices, is used. 
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lower level than at any period during 
the years from 1900 to 1914 (2.3 per 
cent in 1920 and 1.6 per cent in the 
first nine months of 1921). In addi- 
tion, the per cent of pauperism was 
low. Prices, the cost of living and 
wages, on the other hand, rose to al- 
most untold heights. The index of the 
cost of living, for example, reached a 
high point of 276 in October, 1920, and 
wages 277 in January, 1921. Begin- 
ning in the last quarter of 1920, there 
occurred a precipitate decline into the 
depths of depression, accentuated by 
the coal strike of 1921. There British 
trade and industry has remained to date. 
The situation existing throughout 
1922 appeared practically hopeless, in 
spite of a slight improvement toward 
the end of the year. Never in her long 
history had the United Kingdom been 
faced with a more critical trade crisis. 
The iron and steel industries did not 
recover, nor did engineering, cotton, 
woolens and worsteds. The distress- 
ing thing was that they did not reveal 
any signs of such a likelihood. Ex- 
ports fell off; shipping was unprofit- 
able; shipbuilding was at a standstill; 
and railway traffic in general merchan- 
dise, a fairly good index of domestic 
trade, was only 80 per cent of its 1913 
figure and smaller still when compared 
with the boom year of 1920. Unem- 
ployment reached the astoundingly 
high level of 23.1 per cent in June, 1921, 
exclusive of coal miners on strike. 
Throughout 1922 it remained high, 
ranging from 14 to 17 per cent.* 


A Periop or TRADE, 
1923 Tro 1927° 
The year 1923 opened, as antici- 


pated, with a degree of recovery and a 
new spirit of hopefulness. All indexes 


‘This index is said by some, however, to 
exaggerate the degree of depression. 

5 In this connection see the various letters of 
the Harvard Economic Service on British economic 
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6—Suow1ne Four Important INpEexes oF Recent Britisa Economic 
Monray, 1919-27 


(The data are relative to the year 1913 as the base. After 1923, the Wholesale Price Index is confined 
to the wholesale prices of materials alone) 
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encouragingly revealed healthy activ- 
ity. Reaction followed in the second 
quarter, however, due to the failure of 
the export markets to absorb products 
as expected, the result of unsatisfac- 
tory conditions on the continent. In 
short, for the remainder of the year, 
the situation was about as follows: 
shipbuilding, the cotton and worsted 
industries were in deep depression; iron 
conditions, from 1923 to date. See also the 
various indexes of British conditions published in 
the “Statistical Record,’ Review of Economic 
Statistics, Vols. VI, VII and VIII. These 
indexes, whose original source is the London and 


Cambridge Economic Service, are used as the 
basisofthisamalysis. 


and steel exports were holding their 
own; imports were increasing; domestic 
trade, as shown by general merchan- 
dise railway traffic was holding up; and 
the unemployment situation was im- 
proved, although the percentage out of 
work was still over twice the figure 
which would have been alarming before 
the War. 

Commodity prices which had re- 
mained relatively stable during the 
years 1922 and 1923 rose somewhat in 
1924, falling again in 1925 and 1926, 
with a recovery in the latter months of 
this year, but a further fall in the first 
seven months of 1927. The general 
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level of money wages which had de- 
creased in the first two of these years, 
rose again in 1924, remaining stable 
around 180 the next two years. The 
cost of living, on the other hand, falter- 
ing after its previous decline, rose again 
in the last of 1923 and first of 1924. 
After some fluctuation in that year, a fur- 
ther decline occurred in 1925 and 1926. 

In 1924, improvements occurred in 
the textile industries, but otherwise 
conditions remained the same. The 
return of the Conservatives to power 
is said to have had a steadying influ- 
ence on business. Optimism increased, 
as did also its material manifestation, 
imports of raw materials, presaging 
greater production and exports. Hopes 
failed to be realized. A return to the 
gold standard in May, 1925, accentu- 
ated a number of problems due to the 
disparity between import and export 
prices. A pronounced recession fol- 
lowed in the leading export industries; 
unemployment increased, a menacing 
coal strike was threatened, and averted 
only by government action. In addi- 
tion, the unfavorable status of industry 
on the continent continued to affect 
adversely Great Britain’s general com- 
mercial position. 

The year 1926 was significant largely 
for labor conflict and declining indus- 
try. The failure of the Coal Commis- 
sion’s report to afford a practical basis 
for compromise led not only to a coal 
but a general strike. While the gen- 
eral strike lasted only a few days, the 
coal strike continued until the miners 
were forced back to work without a 
satisfactory settlement. Widespread 
industrial repercussions inevitably ac- 
companied strife. Production 
was curtailed in all major fields, inten- 
sifying an acute unemployment crisis. 
The value of exported manufactures 
fell to the lowest figure since 1921. 
This decline was most pronounced in 
such exporting industries as iron and 


steel, textile machinery, china and 
earthenware, cotton yarn and piece 
goods. Moreover, the financial situa- 
tion growing out of such a severe 
depression was extremely serious. Un- 
settled conditions in the overseas mar- 
kets further complicated matters. The 
year 1926 came to a close with industry 
and trade in as dangerous a position as 
ever in their history. 

Despite these facts, optimism was 
rife in December that the year 1997 
would see a rapid and general recovery, 
As is seen by the 1927 curves on Chart 
6, some recovery was in evidence, es- 
pecially in the late spring months. A 
pronounced decrease in unemployment 
in the iron and steel industry, engineer- 
ing, shipbuilding and commercial trades 
was evidenced in June, although in the 
coal areas it continued large due to the 
failure of export markets. The physi- 
cal volume of production reached its 
highest level since 1920. 


Post-War BrirtisH AND 
TRADE 


Since British trade is so completely 
dependent on overseas markets, the 
continued depression in the United 
Kingdom, as we have suggested, was 
in a measure a result of conditions be- 
yond her control. Hence, certain 
questions arise; for example, what has 
been the general trend of world and 
British trade since the War? How do 
the present magnitudes compare with 
the magnitudes in the years just pre- 
ceding the War? Is the share of Great 
Britain’s trade an increasing or decreas- 
ing share in the aggregate trade of the 
world? 

Replies to these questions cannot be 
made, of course, with close accuracy. 
Reliable approximate answers, never- 
theless, may be advanced. League of 
Nations and British experts compute 
that in 1923, in terms of nominal gold 
value, the world’s trade was 31 per cent 
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greater than in 1913,° 46 per cent in 
1924 and 63 per cent in 1925.’ Split- 
ting this world trade percentage up 
into imports and exports, imports were 
in 1923, 30 per cent higher than in 
1913, 44 per cent in 1924 and 62 per 
cent in 1925, while exports were 31, 48 
and 64 per cent respectively. For the 
same period, plus the year 1926, the 
nominal gold value of British imports 
increased 45 per cent in 1923 over 1913, 
56 per cent in 1924, 77 per cent in 1925 
and 88 per cent in 1926. Exports, on 
the other hand, showed an increase over 
1913 of 41, 38, 46 and 24 per cent re- 
spectively. When we consider these 
increases in British trade as percentages 
of the increases in world trade, interest- 
ing facts are revealed. British im- 
ports as a percentage of total world im- 
ports, to quote the precise League of 
Nations figures, increased from 16.48 
per cent in 1913, to 17.89 per cent in 
1924 and 17.79 per cent in 1925. _Brit- 
ish exports as a percentage of the total 
world exports, on the other hand, ac- 
tually decreased from 13.93 per cent in 
1913 to 13.01 per cent in 1924 and 12.43 
per cent in 1925.8 Naturally with the 
curtailment of British export trade in 
1926, which we have noted previously, 
a further decrease in the percentage of 
British export world trade would 
appear. 

It will be seen at once that little 
comfort can be derived by the British 
economist from a study of world trade 
figures. When it is recalled that, in 
the same period, world prices of com- 
modities measured in nominal gold 
values were variously from 50 to 60 per 
cent higher than in 1913, the situation 


*The 1923 figures are from the Committee on 
Industry and Trade, Survey of Overseas Markets, 
p. 667. 

The 1924 and 1925 figures have been taken 
from the League of Nations, Memorandum on the 
Balance of Payments and Forcign Trade Balances, 
1911-25 (Geneva, 1926), pp. 131-5. 


"Ibid., pp. 182-8. 
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becomes serious.’ World trade, re- 
duced in terms of 1913 prices, was in 
1923 only 85 per cent of the 1913 figure, 
in 1924, 98 per cent and in 1925, 104 
per cent.!° Possibly if 1926 figures 
were available a further slight gain 
would be shown. This means that in 
actual volume of world trade there has 
been but a small gain and that only in 
the most recent years. It means fur- 
ther that the increased percentages of 
British and world trade in terms of gold 
value really conceals a diminution in 
the total volume of British trade. 
When adjusted to 1913 values we find 
that British imports were, in 1923, 86 
per cent of their 1913 figure, 90 per cent 
in 1924, 106 per cent in 1925, and 127 
per cent in 1926. British exports, on 
the other hand, were respectively 81, 
77, 89 and 83 per cent of their 1913 vol- 
ume." Stated in terms of the League 
of Nations index of quantum of trade, 
British imports were in 1923, 93 per 
cent of their 1913 quantity, in 1924, 104 
per cent and in 1925, 108 per cent, 
while exports for each of the respective 
years were 75 and 76 per cent in 
terms of 1913 quantities.’ This shift 
in volume may be seen more clearly by 
the accompanying chart, Chart 7, 
adapted from the Board of Trade Jour- 
nal, which shows imports and exports 
for 1925 and 1926 compared with the 
averages for 1909-13, the values 
throughout being adjusted by the 
Board of Trade index number on the 
base of the average prices of 1924." 

* Computed from League of Nations figures, 
Ibid., p. 135. 

10 Committee on Industry and Trade, op. cit., 
pp. 3-4. 

" Adjusted prior to 1926 by the Federal Re- 
serve Board indexes of British import and export 
prices and in 1926 by the Board of Trade all- 
commodity price index. 

12 League of Nations, op. cit., p. 148. These 
figures contain approximate adjustments for the 
Irish Free State. 

3“*Tmports and Exports in 1925 and 1926,” 
Board of Trade Journal, Vol. CX VIII, pp. 94-5. 
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"Tue Deciine or PuRCHASING 
Power ry Overseas MARKETS 


There are doubtless many reasons 
which may be assigned for the falling 
off of British trade in this post-war 
period. Our previous analysis has 
suggested some. Among the most per- 
tinent of these is the decline of pur- 
chasing power in nearly all countries." 
This has been due mainly to the general 
derangement of the economic mecha- 
nism of the world, and the widespread 
political alterations resulting from the 
Versailles Treaty. The influence of 
impaired consumption has been present 
in nearly every country in greater or 
less degree. Hence, its effects have 
been universal. Such an extensive de- 
cline of demand inevitably affected 
Great Britain, dependent as she is upon 
her export trade. 

The decline of purchasing power has 
been perceptibly greater in the coun- 
tries of central and eastern Europe, and 
in the near and far east, than elsewhere. 
Political conditions have dislocated the 
markets of India, China, and Russia, 
while others have been temporarily 
destitute because of financial disrup- 
tion and a chaotic condition of currency 
and exchange. In addition, the mere 
fact of generally and rapidly declining 
prices has tended to discourage pur- 
chases for more than immediate needs. 
The general recovery of price and 
exchange stability in the last few 
years, of course, has tended to make 
this a less important element. Fur- 
thermore, it has been accompanied 
by some recovery in purchasing power, 
especially in central Europe. Never- 
theless, on the whole, a curtailed pur- 
chasing power will doubtless charac- 
terize overseas markets for some time 
to come. 
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Tue Growrts or Loca, Manv- 
FACTURE AND Its EFFrEectT UPON 
Britisu TRADE 


A tendency always exists for the 
development of local manufacture to 
satisfy needs formerly supplied by im. 
ports.“ Ordinarily, this process of sub- 
stitution takes place slowly in a normal 
way and allows time for the necessary 
adjustments in the flow of trade. The 
World War had the effect of stimulat- 
ing such development in many coun- 
tries. Moreover, the War led to the 
establishment of industries which were 
essential to the demands of military ae- 
tivity. While many of these naturally 
vanished with demobilization, others 
continued to exist either through a 
natural capacity or some kind of pro- 
tection obtained on the basis of na- 
tional security, or general grounds of 
commercial policy. 

Among the principal markets in 
which local manufactures were growing 
up were Canada, Australia, India, Bra- 
zil, Argentina and Chile. The move- 
ment had been given an extra stimulus 
by the growth of intense nationalism 
and was fostered by various means of 
governmental action. This growth of 
local manufactures may have reached a 
state of overdevelopment, and will 
probably experience a contraction in 
the future; but for the time being, it 
has had a seriously restrictive effect 
upon established trade in general and 
British trade in particular. 

The situation just escapes being 
hopeless from the British point of view, 
because of two offsetting considera- 
tions. The first is that new manufac- 
tures are largely concerned with sim- 
pler and coarser classes of goods, the 
field of international trade being left to 
engage itself in the manufacture of 
quality goods. There has been a tend- 
ency for British exports to consist 

% Adapted from ibid., pp. 9-13. ae 
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Caart 7—Suowrne Britisu Net Imports AND Exports rv 1925 anp 1926 CoMPARED WITH THE 
AVERAGES FOR 1909-13 


(Values adjusted in accordance with 1924 average prices. Allowance has been made in the 1909-13 
curves for the effects of the separation of the Irish Free State. This Chart has been adapted 
from the Board of Trade Journal) 
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duction to special qualities of goods.” 
Such adaptability was not clearly evi- 
denced in British pre-war exports." 
The second compensation is more 
elusive but may be just as important in 
the long run. It is the fact that new 
industries create new wants for plant 
and materials, and also make additional 


18 See above, p. 74. an 
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more and more of quality goods. 
Thus, this movement in international 
trade may be beneficial to British in- 
dustry because it operates to offset dis- 
advantages in comparative costs. It 
also may mean that in the future the 
larger share of international trade will 
be captured by exporting countries 
“most capable of adapting their pro- 
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¢| purchasing power for those whom they 
employ. For example, the increase of 
wealth in the United States accom- 
panying its industrialization has given 
rise to a “luxury demand almost irre- 
spective of price” which has benefited 
British products. It was accompanied 
by a slowing down of American food 
exports, which, in turn, has stimulated 
their increase from other areas and cre- 
ated a demand for British products 
there. It is clear from the foregoing 
illustration that this consideration is 
complex and difficult to trace. The 
basic condition in its analysis is that 
_ the capacity of markets to absorb is 
__ jimited, in any case, by the outlets 
available for their exports; and it must 
: not be forgotten that all such shifts in 
international trade are accompanied by 
temporary loss and suffering. The 
diminishing margin of profit which 
tends to characterize modern industry 
makes it especially susceptible to such 
shifts. 
Growra or Foreien 
Commopity Protection AND 
Britiso TRADE 


= The growth of various sorts of gov- 
__ ernmental protection has been a con- 
comitant to the development of local 

{ industry. Such a growth has been ac- 

- eomplished principally in four ways: 
(1) by means of customs tariffs; (2) by 
‘means of prohibitions or restrictions, 
with or without a system of licenses; 

(3) by means of special privileges, con- 
cessions, or subsidies to local indus- 
tries; and (4) by means of state con- 
and monopoly.'7 Of these, tariff 


measures are easily the most impor- 
tant. +The question arises as to the 
extent to which British trade has been 


- _ limited by their growth from the period 
before the War. British authorities 
have made a study of the problem 


17 Adapted from the Committee on Industry 
and Trade, op. cit., pp. 13-21. 
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(1924), and reached the conclusion 
that 

. the average increase of tariffs op 
articles selected as representative, i.e., the 
increase of charge expressed in terms of 
sterling per unit of product (not per unit of 
value), has not materially exceeded the 
average increase in value of the articles 
exported. 

This is the same thing as saying that, 
up to the time of the study, the average 
ad valorem incidence of tariffs has not 
materially increased. It suggests that 
tariffs have not been an important factor 
in retarding the recovery of British 
trade. The same level of tariffs being 
retained and a fall occurring in prices, 
they inevitably have a greater effect, 
because the ad valorem incidence of spe- 
cific duties is automatically raised. 
Hence, where price declines have been 
significant tariffs have played an in- 
creasingly important part in restricting 
trade. That such has really been the 
case may account for the prominence of 
tariff discussions in the recent meetings 
of the League of Nations’ Economic 
Conference, the International Chamber 
of Commerce and the Inter-parliamen- 
tary Congress. It is further suggested 
by the distribution of British trade to 
ten of the principal protected countries 
whose tariffs were closely analyzed in 
the study referred to, this group taking 
36.6 per cent of her exports in 1918, 
37.2 per cent in 1923, 33.9 per cent in 
1924, 34.9 per cent in 1925, and 29.8 in 
1926."° 

Concerning other forms of trade re- 
striction for the purpose of protection, 
the use of prohibitions and restraints 
has been especially prevalent since the 
war. In some countries, particularly 


18 Thid., p. 14. 

"This group included the United States, 
Germany, Argentina, France, Japan, Brazil, 
Belgium, Italy, Spain and Sweden. See ibid., pp. 
545 and 646-8. Also the various articles in the 
Board of Trade Journal on the annual distribution 
of British foreign trade. Ls 
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those in central Europe, they have be- 
come a predominant feature. After 
some experience with these measures 
and their effects, there has appeared a 
tendency to reduce them to a mini- 
mum. Special concessions, privileges 
and subsidies have been granted to 
various industries, most important of 
which has been shipping. This action 
among foreign countries, the United 
States, for example, has been very in- 
jurious to British shipping. The ship- 
ping interests have also been the prin- 
cipal ones affected by state control or 
monopoly. The number of countries 
operating or controlling commercial 
shipping has increased to include the 
United States, Belgium, Roumania and 
Soviet Russia. 


ComPETITION BETWEEN BritisH 
_ Exports AND THE Exports 
or OrHER COUNTRIES IN 
OversEAS MARKETS 
An opinion commonly expressed by 
British trade leaders, especially during 
the period of the War, was that their 
exports into overseas markets were 
being widely displaced by imports 
from other sources.2® This sentiment 
was, in part, a reflection of the intensity 
of competition immediately preceding 
the War. It was also in part an ex- 
pression of fear concerning Britain’s 
chances of regaining her foreign mar- 
kets. Apparently, there was no evi- 
dence of such an event occurring.” 
Some competitors have improved their 
position or have retained it unim- 
paired; while others have suffered and 
are in a greatly weakened condition. 
Germany, for example, practically dis- 
appeared from the markets, and has 
had difficulty regaining her place, al- 
though she has made some strides in 
* See, for example, Hewins, op. cit., Chapter 
IX. 
* Adapted from the Committee on Industry 
and Trade, op. cit., pp. 21-3. 
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that direction. Reparation payments 
may stimulate her recovery. France, 
on the other hand, has become an im- 
portant industrial country because of 
the acquisition of mineral wealth as a 
result of the Treaty. The United 
States is also in a strong position with 
regard to the trade of the world; 
while Belgium, an important trading 
country before the War, has not en- 
tirely recovered her position. Among 
other competitors, Italy has acquired 
strength in certain textiles, and Japan, 
also strong in textile production, re- 
tains a formidable place in still other 
lines. 

Prominent among the influences aid- 
ing some countries to improve their 
situation has been depreciated cur- 
rencies. Another which has handi- 
capped certain countries in their re- 
covery has been the shortage of capital. 
These factors appear to be of a transi- 
tory nature but may have effects which 
will persist far into the future. British 
trade does not seem to have suffered 
ill treatment in the markets of the 
world, and, in general, stands on about 
equal footing with other countries. 
She enjoys distinct tariff advantages in 
trade with the dominions, and a 
real advantage accrues to her from 
France’s minimum tariff schedule 
which is not enjoyed by any other 
important commercial nation. 


Tue GrowTu or British PREFERENCE 
AMONG THE DoMmINIONS AND Its 
VaLvuE TO Britisn TRADE 


It will be recalled that nearly all the 
self-governing dominions, except New- 
foundland, granted preference prior to 
the War. After the War, the same 
group continued—indeed, increased— 
their preference grants. For example, 
in 1914, the preference granted by the 
dominions was on the average higher 
than their general tariffs by about 4 
per cent ad valorem. By 1925, this 
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preferential advantage had been in- 
creased to 9 per cent ad valorem.” 
The increases, ad valorem, for the vari- 
ous dominions, have been as follows: 
8 per cent in the case of Australia; 814 
per cent in the case of New Zealand; 
216 per cent in the case of Canada; 
while the level of preference in South 
Africa has remained relatively un- 
changed, although she bas removed 
preferences in lines where Great Brit- 
ain has led the competitive field. 
With regard to India, no preference 
could be granted by her before the 
War because of the dominating in- 
fluence of the British in her govern- 
mental administration. During the 
War her government was reorganized, 
leaving her with a large degree of fiscal 
independence. Since that time she 
has taken several protectionist meas- 
ures and embodied them in tariff en- 
actments. It is the hope of many of 
the British that India will shortly 
arrange to grant such preferences 
as are consistent with her tariff 
policy.” 

It is extremely difficult to obtain 
any measure of the benefit of prefer- 
ence to British trade. The influence 
of codperative effort to execute the 
War effected closer economic relations 
in the Empire and should certainly be 
stressed. All effort was made at that 
time to divert the greatest possible 
proportion of colonial and dominion 
exports of food and raw materials into 
the United Kingdom. In some cases, 
official purchases by the British Gov- 
ernment were of paramount impor- 
tance in directing this flow. The Brit- 
ish themselves are quite convinced 
that a beneficial effect has accrued 

22 Committee on Industry and Trade, op. cit., 
p. 24. In addition, preferences are now granted 
by a number of dependent colonies, ranging from 
3% to 25% ad valorem. See pp. 551-38. 

23 Williams, L. F. R., India in 1924-25 (Gvmt. 
of India ¢ ‘entral Pub. Branch, Calcutta, 1925), 
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from preference. One statement from 
an authoritative source has even as. 
serted that there is left “no room for 
doubt that the advantage has been 
substantial.”’™ 

In confirmation of this, the percent- 
age of British exports taken by various 
parts of the Empire rose as follows 
from the annual average for the ten- 
year period from 1904 to 1913." 


Per Cent 

Annual average, 1904-13............. 34.8 
37.2 
1924.. 38.5 
1927 (first quarter). 43 .02 


This increase in exports to the Empire 
has been largest with the dominions, 
and especially with Australia, which 
received 9.9 per cent of the total 
British exports in 1926 and the first 
quarter of 1927. A slight increase also 
occurred in the percentage of exports 
to New Zealand and South Africa, but 
not to Canada. Exports to other 
possessions increased slightly from 6.3 
per cent in 1913 to 8 per cent in 1925, 
8.6 per cent in 1926 and 9 per cent 
for the first quarter of 1927. Those 
to India, on the other hand, fell 
off slightly from 13.4 per cent in 
1913 to 11.8 per cent in 1925, 
recovering to 13.3 per cent in 1926 
and 12.3 per cent for the first quarter 
of 1927. 

Imports from the dominions and 
possessions also increased, being 24.9 
per cent in 1913, 27 per cent in 1924, 
29.6 per cent in 1925, 27.3 per cent 


** Committee on Industry and Trade, op. cit., 
p. 24. 

* These figures exclude exports to the Irish 
Free State. See articles on the distribution of 
trade published in various issues of the Board of 
Trade Journal. In this connection, it should be 
recalled that the actual volume of British export 
trade in the post-war years has been very much 
lower than the 1913 volume. See above, pp. 
83-4. 
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in 1926 and 26.8 per cent in the first 
quarter of 1927. No outstanding shift 
in the percentage taken from any single 
dominion is observable, although most 
of the increase is accounted for by the 
imports from Canada, Australia and 
New Zealand. From India, imports 
like exports have decreased from 6.3 

r cent in 1913 to 4.8 per cent in 
1926 and 5.04 per cent for the first 
quarter of 1927. This growth in trade 
with Empire markets, coincident with 
the growth in preferential allow- 
ances, is the basis for the conclusion 
regarding the benefits of preference, 
a conclusion which must be carefully 
qualified.” 

Further qualification is needed, too, 
when we consider the extent to which 
the United Kingdom shares in the total 
imports and exports of the self-governing 
colonies.2”7. In every case, from 1913 to 
1925, there has been a decrease rang- 
ing from 4 to 8 per cent in the percent- 
age of imports received from the United 
Kingdom. Save in the case of New 
Zealand, there has likewise been a 
decrease in the percentage of dominion 
exports sent to the mother country, 
amounting in the case of South Africa 
to $32.5 per cent. It must not be for- 
gotten, however, that the volume of 
trade carried on by each self-governing 
colony with the United Kingdom re- 
mains a significant proportion of their 


% Professor Henry Clay points out, in this con- 
nection, that the real explanation of increased 
exports to Australia and New Zealand lies in the 
recent outburst of prosperity in these dominions, 
and also in the fact that these markets have been 
the recipients of large loans from London since 
the War. Professor Clay believes that there can 
be no effective preferential scheme without a 
general system of protection, which does not suit 
the needs of the English economic system. See 
his article, “Imperial Economic Relations,” 
Manchester Guardian Commercial, Vol. XIII, pp. 
445-6. 

"The figures which have been used in this 
connection are found in the League of Nations, 
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total trade. Doubtless, rather than 
admit the failure of preference to bene- 
fit them, the dominions would contend 
its application had been insufficiently 
extensive. It is from the point of view 
of Great Britain, however, that a 
justification of post-war preference 
must be sought. Certainly the ad- 
mission of the importance of pref- 
erence by the Committee on Industry 
and Trade lends the weight of offi- 
cial sanction to the protectionist 
argument that the policy of free im- 
ports no longer meets the exigencies of 
British trade. 


SUMMARY 

Having described generally the de- 
pression obtaining in British industry 
and trade up to the present time, we 
have seen on close analysis that the 
post-war period has witnessed a very 
considerable shrinkage in her trade 
volume.?* Four underlying influences 
which have been assigned special im- 
portance in causing this shrinkage 
were reviewed carefully: first, the de- 
cline of purchasing power in overseas 
markets; second, the growth of local 
manufactures; third, the growth of 
foreign commodity protection; and 
fourth, the state of competition in the 
export markets. Finally, we noted the 
growth of preference among the colo- 
nies and the statement of the Commit- 
tee on Industry and Trade concerning 
the value of preference, and examined 
the available trade data which might 
support such a view. Considerable 


284 very good brief presentation of the 
economic problems confronting Great Britain at 
the present time is contained in a statement sub- 
mitted to the recent International Economic 
Conference (Geneva, May, 1927) by the British 
members of the Conference. See the documents 
of the Conference, League of Nations, Principal 
Features and Problems of the World Economic 
Position from the Point of View of the Different 
Countries, C. E. I. 29, 1st series (Geneva, 1927), 
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qualification appeared to be necessary. 
Before concluding finally upon Great 
Britain’s post-war industry and trade 


ad CHAPTER VI 


A 


let us regard it in relation to our preyi- 
ous development, passing such judg. 
ments as seem warranted in the light of 


CONCLUSION 


HAT a pronounced trend toward 

tariff protectionism has occurred in 
Great Britain in recent years has been 
evidenced in the historical facts here 
assembled. Its embryonic origins, 
both political and economic, have been 
seen to lie many years in the past. We 
may fairly wonder where the ultimate 
end may be. Isa return to simon pure 
free trade, for example, within the 
realm of possibilities? If not, will 
Great Britain, when faced with the 
international consequences of a pro- 
tective system, hold out to the world 
as a protagonist of free trade, while 
within the Empire, advancing and 
extending a program of preferential 
protection?! Have international trade 
conditions so altered as to warrant the 
overthrow of the traditional free trade 
principles as the basis of her tariff sys- 
tem? Is it at all probable that Great 
Britain might erect a general protective 
system? Would such a change be 
desirable from the standpoint of her 
own self-interest? 

These and countless other questions 
have doubtless arisen in the mind of 
the reader. No complete answer can 
be made to them, but we may appre- 
ciate the significance of current trends 
in the light of the facts which have been 
related. The policy of free trade, 
when adopted, unquestionably was an 
important factor in enabling Great Brit- 
ain to gain an enormous advantage in 
worldtrade, other factors, of course, con - 

1M. André Siegfried suggests this. See his 


book, op. cit., p. 29. ae re 


tributing. Propitious circumstances, 
in other words, during the period 
from 1851 to 1901, permitted an 
extraordinary development of indus- 
try, trade and commerce. 

Rising standards of living were 
witnessed on every side. Population, 
confirming the Malthusian conclusions, 
rose from 27.4 millions in 1851 to 41.5 
millions in 1901, an increase of 51 per 
cent, tending to fill the gaps opened by 
rising standards. The importance of 
this is appreciated more thoroughly 
when we recall the limited area of the 
British Isles. In other words, the 
increased concentration of population 
which accompanied Great Britain’s 
economic expansion, meant a highly 
compact industrial civilization largely 
dependent upon foreign sources of 
supply for its principal foods and raw 
materials. The maintenance of exist- 
ing standards, or slightly rising stand- 
ards of living, for such an increasing 
population, thus was dependent upon 
the growth of trade at an equal ora 
slightly faster rate. On the other 
hand, anything which might interfere 
with or interrupt the required circular 
flow and growth of commerce would be 
attended with disastrous consequences. 

The last century saw this develop- 
ment go on almost unhindered up to 
1873, with a slowing down after that 
year. The continuity of its increase 
was maintained, however, through the 
fourteen years following 1900. Popu- 
lation growth continued to persevere, 
likewise, increasing 9 per cent more 
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fom 1901 to 1911. In 1914, the 
dreaded interruption occurred, despite 
which population increased 4 per cent 
more before 1921. What has hap- 

ed since, the far-reaching nature of 
British depression with its extended 
unemployment, has been reviewed. 
Hardship and distress have prevailed 
necessarily among many classes. Al- 
though the average level of “reali” 
wages for full time work was not sub- 
stantially different in 1925 from the 
pre-war level, if allowance is made for 
the widespread unemployment and 
short time employment prevailing in 
many industries, the average level of 
“real” weekly earnings has been 
much lower than it was immediately 
before the War.? Reduced incomes in 
many groups, therefore, have resulted 
in a measurable lowering of their 
standards of living. 

The situation, in view of the popula- 
tion figures, is tense. Britain, in 
consequence of the pressure she must 
feel, is obliged to do all in her power to 
maintain the operation of the economic 
system which she has built up. Things 
must be kept running at all costs. It 
isno wonder, perhaps, that her leaders 
have been tempted to grasp at the 
alternative of protection when the 
machine has failed to operate smoothly 
under free trade. Doubtless, no gov- 
ernment could be expected to hold to 
the broad and enlightened reasoning of 
orthodox economic teaching in cir- 
cumstances rife with dangers. The 
British leaders are forced to witness the 
pressure of world forces on the means 
of national subsistence now as never 
before. In short, to the political party 
in power charged with the responsibil- 
ity of trade recovery (especially if it be 
already possessed of protectionist in- 
clinations), the straight and narrow 
path of free trade has become a thorny 

? Committee on Industry and Trade, Surrey of 
Industrial Relations, 1926, pp. 96-8. Licata! |_| 
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road; while the various ways of protec- 
tion have appeared as the paths of 
possible solution. 

Returning to our story of free trade 
and protection, let us regard some of the 
important facts relating to the origin 
of the former. Historically, authori- 
ties generally agree that its adoption 
arose from the practical pressure of 
self-interest among the manufacturing 
classes, whose conviction of its efficacy 
constituted the chief basis of its sup- 
port. The outburst of prosperity and 
the growth of trade following the 
application of a free import fiscal 
policy led to its general acceptance by 
the popular mind. Any question of its 
merits thus became superfluous. As a 
national policy, it acquired a tradi- 
tional and sentimental aspect which 
tended to become ingrained as a strong 
popular bias. 

With the first great depression 
(1868), there appeared to be some ques- 
tion of the soundness of the policy. 
The growth of tariff barriers abroad 
obstructed some of the most important 
outlets for British products; and the 
development of an industrial technique 
behind them increased competition. 
Such barriers and accompanying com- 
petition were not only becoming com- 
mon with foreign countries, but increas- 
ingly frequent in the self-governing 
colonies. More than that, the periodic 
recurrence of depression in the three 
decades following this date stimulated 
an “off and on” protectionist agita- 
tion, keeping the issue thoroughly 
alive. 

In the last fifteen years of the nine- 
teenth century, there occurred the first 
meetings of colonial and British repre- 
sentatives in conference, bringing with 
them the initial suggestions of an 
Imperial tariff system, based on the ~ 
principle of reciprocal preferential treat-_ 
ment. Coincident with these Colonial 
Conferences was the growth of a new — 
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popular interest in the Empire, and the 
turn of the century was marked by the 
awakening of colonial concern. 

The idea of an Imperial tariff system, 
based upon the principle of preference, 
expanded into a movement of large 
proportions, and made propitious such 
a campaign as was carried on by Mr. 
Joseph Chamberlain from 1902 to 1906. 
Among the events of practical signifi- 
cance which aroused much thoughtful 
consideration of the problem at that 
period were: (1) the increasing difficulty 
of surmounting foreign tariff barriers, 
the expansion of competition, and the 
frequency of trade depressions, which 
we pointed out above; (2) the willing- 
ness and desire of the self-governing 
colonies, as expressed at the Colonial 
Conferences of 1887, 1894 and 1897, to 
participate with the mother country in 
a comprehensive preferential system; 
(3) the actual granting of preference by 
the Canadian Government to the 
products of the United Kingdom in 
1897; and (4) the receipt of definite 
proposals from the various dominion 
governments at the 1902 Conference. 

The policy of free imports, however, 
was too deep-rooted in British state 
and popular tradition to be altered so 
readily. Furthermore, trade had been 
good from 1898, save for a slight reac- 
tion in 1903 and 1904. A protective 
tariff or any extension of customs duties 
for preference purposes, therefore, held 
little allurement for business interests 
and was even more distasteful to the 
consuming classes. The really impor- 
tant result of the Chamberlain cam- 
paign was that it committed the 
Conservative Party to the idea of a 
tariff for protection, although tem- 
porarily at the price of office. 

From 1906 to 1914 the dominions 
continued to bring pressure to induce 
at least a change by a preference grant 
on existing duties. But the British 
Government, under Liberal leadership, 


adhered closely to the policy of free 
imports. Pressure was manifest espe- 
cially in the two Imperial Conferences 
of 1907 and 1911. It was also brought 
into practical prominence by the pref- 
erence grants of the various dominions 
in accordance with their proposals of 
1902. 

In a_ subsequent chapter, after 
examining the changing distribution of 
British trade during the period from 
1900 to 1914, we noted the growing 
importance of the self-governing col- 
onies and other possessions as sources 
of food supply, and their continued 
value as sources of raw materials, 
Moreover, as export markets they 
possessed considerable importance. 
Hence, there is reason to believe that 
this colonial pressure eventually might 
have forced the preferential principle 
into the British tariff, without the 
stimulation given to the movement by 
the War. 

That the foregoing belief would have 
materialized, of course, cannot be more 
than asserted. The declaration of 
war certainly brought in its train a 
succession of extraordinary conditions. 
For example, the fact that British 
industry found itself without certain 
vital and essential commodities, whose 
production had been controlled by 
enemy interests, exerted a profound 
influence. It was, in fact, fundamental 
in causing the enactment of legislation 
safeguarding ‘“‘key”’ industries soon 
after the close of the war, and its 
permanent continuance, at least as far 
as one can reasonably foresee, in the 
British tariff. With the growing inten- 
sity of popular war feeling, there came 
to prevail a general fear of the economic 
designs of the enemy countries, and a 
widespread delusion concerning their 
preparations for post-war economic 
conflict. The Paris Resolutions and 
their acceptance by a Coalition Govern- 
ment, in which the Liberal (free trade) 
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Party predominated, illustrates the 
importance of this force and the 
foregoing one. 

Among other important factors, 
there was the opinion generally held 
that Great Britain would have to meet 
unusual competition in regaining old 
world markets and in securing new 
ones in the post-war period. The 
various reports of the Lord Balfour of 
Burleigh Committee suggest the extent 
to which this force was effective in 
influencing public opinion. The re- 
sponse of the dominions in supporting 
Great Britain in her war program 
is also important for us to recall at this 
time, because it made such an unde- 
niably deep impression upon the British 
mind. The unanimous approval given 
the preference principle by the 1917 
Imperial War Conference, and the 
subsequent expression in the British 
preference grant of the 1919 Budget, 
unquestionably were made possible by 
the war stimulus to Imperial sentiment. 

The enactment of the McKenna 
duties was the first step taken in utiliz- 
ing the British tariff for protection 
during the War. The continuation 
of these duties in the period following 
the War was made possible by the 
momentum initiated by the above- 
named forces. In other words, British 
statesmen and business men had come 
to look upon the idea of tariff protec- 
tion first with tolerance and then with 
sympathy, themselves scarcely recog- 
nizing the many subtle forces that were 
at work changing their attitude. 

In the post-war period, the para- 
mount influence at work in promoting 
the spirit of protectionism has been the 
unprecedented depression in British 
trade and industry described in the 
preceding chapter. The necessity of 
keeping the machine going at any 
cost, as we emphasized earlier, has led 
to a grasping at every possible expedi- 
ent. Mr. Baldwin’s justification of his 


4 


general protective proposals, when he 
appealed to the country in 1923, is 
illustrative of this. The same sort of 
pressure has been evident in the more 
recent application of the new safe- 
guarding policy; namely, that of main- 
taining those industries suffering from 
extraordinary competition at the ex- 
pense of industry as a whole. The 
tremendous problems which have faced 
the United Kingdom as a dependent 
manufacturing nation with a highly 
localized industrial population, have 
effected a willingness to accept a recon- 
sideration of the tariff issue. 

The post-war problems, of course, 
have arisen from a number of sources. 
Among the most important are the 
decline of purchasing power in over- 
seas markets; the growth of local 
manufactures; and the growth of for- 
eign commodity protection. These are 
complicated by the obligation to 
America which Great Britain has 
agreed to pay, and by the payment 
of German reparations to the Allied 
Powers. Certainly, a combination of 
such elements would seem to place the 
United Kingdom in a defensive posi- 
tion commercially, and would tend to 
establish a state of mind conducive to 
the application of all manner of pro- 
tective measures. 

The British preference advances of 
the 1923 Imperial Economic Confer- 
ence and their subsequent adoption 
in 1925, are of considerable signifi- 
cance. British trade with the colonies 
and dominions increased from 1913 to 
1926, it was pointed out, far more than 
it increased with other countries (al- 
though this was an increased percent- 
age of a greatly diminished total 
volume). Europe, however, Britain’s 
other large customer, was suffering 
from an extended depression, compli- 
cated by high tariff barriers. In 
addition, trade with the United States 
had experienced little increase over 
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1918. In the same period, on the 
other hand, there was a general increase 
in the average rate of preference 
granted by the self-governing do- 
minions. With rising tariff barriers 
abroad, the experience of a war shortly 
past in which the colonies rendered 
invaluable assistance, and growing 
trade with the colonies, it would seem 
that additional developments along 
the line of preference would be likely. 
The 1926 Finance Bill, guaranteeing 
as it does all existing preferences for a 
period of ten years and the further 
extensions of the 1927 Budget are in 
confirmation of this. 

The broad fact remains that Great 
Britain has become a_ protectionist 
nation with regard to her tariff.* Of 
course, a retreat to a complete free 
import policy is not outside the realm 
of possibilities. Yet, when we consider 


the extent to which tariff protectionism 


* Despite the fact that a recent British official 
statement asserts that the whole of the goods 
liable to the “new” duties only amount to 2% 
or 3% of imports. See the League of Nations 
(International Economic Conference), Principal 
Features and Problems of the World Economic 
Position from the Point of View of the Different 
Countries, op. cit., p. 25. 


he f 


AMERICAN ACADEMY no 


has been carried, and thoughtfully 
weigh the conditions of British and 
world trade, it does not seem likely 
that such will occur, at least in the 
immediate future. On the contrary, 
we may expect, excepting an unlooked- 
for trade revival, that further use of 
the tariff for protection will take place, 
Probably, it will be along lines already 
established; namely, safeguarding and 
preference. The longer the process ig 
continued, and the deeper rooted and 
institutionalized the system becomes, 
the more concerned the vested interests 
will be in its maintenance, and the 
greater its chance of extension and 
permanence. 

That Great Britain will become pro 
tectionist in the manipulation of her 
tariff to the extreme extent that some 
other nations, as the United States, 


have become protectionist, it would be} 


beyond all reason to assert. What is 
evidenced by our survey of the facts 
is that the United Kingdom has become 
involved with regard to her tariff ina 
type of protectionism which has sup 
planted, to all intents and purposes, 
her traditional policy of customs duties 
for revenue only. 
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